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[0 0 7 2] m^^r. C P u 1 m^T'—p(D-^»M *o 
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cOi:#«s PgpffliE* r®B!i^j (c^^L. ^$BMjE* 
r^jlJ {CK^UT (#3 0) , if?T-r-5 (ia2©N 

o. 3pm) o 

[0 0 7 4] ±IBcOJ;otcSiJ^b'^;l-EA^'^3giE(^i:^ 
ii. 7i';I/i*4(ClS^^nTV^Si8fi (®g) cDiHA'iS^ 

ffliELT3>h^Xh®<gT*«C#LrV'>5o 
[0 0 7 5] Sfc. # Z O-umytU^/VE-hmiEly^JV 
(+4 E V^E^- 1 E V) (Dt^tit. y^-yi^zL^yt 
tc<J:5ffi!^*>g*>*!|9|gi|L (#3 5) . y^yi^zL^^ 
tCii^m^cOt-^ii (#3 STYES) . wicmmiB^ 

4 0) o 

[0 0 7 6] # 4 oT-a^KsiTb^ia^sii (j8> 1/4 
0) o:>tti,t (#4 0TYEs) . mmmjERzfmtm 

(#45. E2ON0. 4#Sg) . «i^sgsi*^ssg« 

(1/4 0^^) (Dt^ii (#4 0TNO) . PgHMiE 

(#5 0. I2I2CDNO. 5#fi^) > **Tf5o 

[0 0 7 7] t-*^-^. V^-y->a.^3ttc<fc5ti^T?» 

D . Jffitc 7 ^ -y 3. fg)t J; S »^T-ffi»S§Si*^agg 

3 > h 7 X h ^iS < -r « <fe »c L TV -"S o 

[0 0 7 8] JiiB# 3 5Ty^yiy:x4mytl,c^:^mm 

(ottit (#3 5TNO) . mic^mt)mmjf3^mfi^^ 
*ijs'j-rs (# 5 5) o^mtimmmt^it (# 5 st- 
yes). Btcaftfg*/3cOx-^*^e)«RiSJi*^jfiK 
gi*^§*^*WJ-rs (#6 0) o 
[0 0 7 9] #6 OTJSIKSggiA^jfiSigi ( j3 > 1 ^4 
0) ©i;t{4 (#6 0TYES) . PgiSffilE* r^ilj 

fc^sb (#6 5) . mmmmti''mmm ( i / 4 os 
/3) (ot${± (#60TN0) . mmmiE^ rsii^j ic 

(#7 0) . #7 5fCi^fT-rS (0 2<ONo. 

6 . No. 7 „ — 75r^ #55 vytmtl^mmiTrj: 

l^^t^li (# 5 5TNO) . ±fe# 6 0~# 7 O^X^ 
•y7'UT# 7 Sicf^^y-r^o 

[0 0 8 0] #7 5T{iJti^.(DfeSfi*HSSA^SA^^*iJ 
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5*>^w»)-rs (#8 0) o 

[008 1] # 8 0 T-a^SggtA^jSiSgi (/3>l/4 

0) (ot^ii (#8 0TYES) . mm^m^ rsjij 

{c^^u (#8 5) . mmmmii'^'Mmm (1/4 os 

/J) coi:€{i (#8 0T'NO) . KmffilE^ Tfifgij 

m^L (#9 0) > #9 sicmr-r^ mzcoNo. 

8. No. 9#M) o —73, # 7 5 t?3tilgOfegaA<{a 
rSt'^l/^i^tti (#7 5-rNO) , ±IB#8 0~#9 0 10 

CO 0 8 2] f ±IS# 5 5~# 9 OTfi, JtiH 

[0 0 8 3] i^l/^T, # 9 5T-il^Sll7='-^f*>e.n>'h 

7Xhjb^:*:#i/^A^S!!»^*fiJgiJL (#9 5) , 

hA^:;'^#</^i:#l$ (#9 5T'YES) , /WJE)^^ 20 
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Wn-t^ im2<DNo. 1 4~N o. 2 1 #SS) o 

[0084] #100 (4. &mm^:iKmm(om&m<D 

[0 0 8 5] SeVT, # 1 0 5 -e5fei®®fefift*^SSA-' 

S*^^MB'|-r§o 7tiIi<ofe?giSA^^gSco«^t± (#10 30 
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z^mm^Mic^mL (# i i o~# 120). cco^m 
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[0 0 8 6] -r^tJ^. ^-I'/l/Aiii^A^x'^^Djii^^K 
(#1 1 OTYES) Xitm-^^M (# 1 2 0TYE 

mfif^—W-Y (#1 1 5-eYES) C0i:#{i, fifP 

tiiE^ r^iij tcis^b, -7 ^ )\^LMmmmM-^ (# 

[0 0 8 7] )til©feSa*^iSv^«^l47i';l'Aiii{t^co 
5o C<Dfc46. ±tB# 1 1 0~# 1 4 0TH±, ht- 
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[0 0 8 8] Ti'otlj^fi, ±fB;J?-M^-h, 

[0 0 8 9] i^l/^T, # 1 4 5~# 1 5 5T-^ft{g^/3 
n'r-^ii^ P. 7 -f ;l/AiiifgcoF*9g;^±!a 4 ffi«tc»5^ L 

(#110~#120), MtSiJ-SSlc«^«F«B*^H 
A^SA^^miJL (#160~#175), COWBiMS 
iCfSCT^iiffiiE&a'iifPMlEOI^g^&iSiS-rs (# 1 
8 0~# 2 1 5) o 

[0 0 9 0] f^t)*., fflK^R^*^HT'^ < , y-i-^PA 
MtA^T^'PffiK^M (# 1 eOT'NO) 

<Di:#« (# 1 7 oTNo) , immwEmsmm^iiEn: 

^tl^ti r^jiJ tcS^L, 7f /I/AHfgA^.-J^-hU- 
h^hta (# 1 6 5T'N0) . mm^m^ 

i)mm^M<oi:.tii (# 1 7 5T-N0) , mmmiE^ 
mm^ (c. ^gpMiE^ r3ij ic^n^n^^-r^ (la 

2iONo. 14~No. 17. No. 22~No. 25 
#H^) o 

[0 0 9 1] ^fc. mmmmtrnT. y -< jiL.mm'^-^ 

^mmm^M (# 1 eoT'YES) 

« (#1 7 0T?Y E s) > vsm^iE^ mmj mn 

h\y-hcot^ii (# 1 6 5TY E S) . Pgl^MlE^ 

;i'L,mmi!)mm^M<ot^ii (# i 7 s-pye s) , ps 

(112CON o. 1 8~N o. 2 1. No. 2 6~ 
N o. 2 90m) o 

[0 0 9 2] ^*5, # 1 0 OTVN'i'BEiSIA'5 T^J tctg^ 
$nTV>§i:^ti, ±fB# 1 8 0~# 2 1 5fcfcnti>Pg 

[0 0 9 3] ±mmmmTi,t. jai^-r-^cDrtstca-rs 

[0 0 9 4] i^{c, 3|s:^Wti:«57-f;VAiafSS^Sfi 

o|g2*figfl?iJic-ov^TaKB^-r5o 0 8fi, j25^m^T'a 

5o iHiiat^-r<i:3{c, )ifijtmiT'js^$nrv>5/c 



(9) 
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CO 0 9 5] nm^^p 1 t^^^W^^P 2 i:(Dmm 

6^p 1 icmm-t^t. msic^^-r^^ic^^mwsi^^p 
2 *w < % •? y -f ji'L,mm<o^m^wm^ p 2 tc 

mmir:S>t. 01 OlCTjkT^olc^m^^P lt)^&<it 

[0 0 9 6] mzmmma. MA^(o:kti.^y'ffUL.m 
[0 0 9 7] m»mm<oiimT&^y'<j]yiKmm 

tLrmom\ ^^mw^^ P 2 «{g»Sg|5^3- i: b T 
CO 0 9 8] 0 5{i, *^iatcj«S7-c;l/AH^^3feS 

[0 0 9 9] iwnufiifev^T. 9~ 1 4{iia nc^-riBi— 
fc. 3 oliy jvL.mmn^mm(omi'?^m'PMm^-t 

-5CPU. 3 U±iKf) 1 IcDiKtJM^rSiJ^-rSiKOSiJffl 
mSS. S W 4 «ma>-r«iWS>''^7:yxffiIE*- F«rv - 

CO 1 0 0] W)e/^7>XfflIE^r-H(i. SSMO::^^ 

±l2X'r >;/ ^ S W 4 tc<J; *) -7- JL 7;l'T'K^$nSo 
[0 10 1] ilSS/^^VXffiiEt-FT'tt, s®jea5^ 

iS?S^S^lcK^$n/£^2 <^flHiMi:{c J; ^-fybA 

mm^mm-t 5 1 i: »c , »«co«fSiii(SA^ e, fgw agp 

CO 1 0 2] ±f2iKt)»J8llHlSS3 1 (i. :^;«f7i';l'A4 

^) fcm-r^g^ofiitce^D 1 i^^s-r§a«i^^ffi 

«|J»I5|K3 lit. ^-;!f7-fyl/A4(DS/hig*a5^J' 

fititiBjf) 1 1 ^^-r^mmmmmmm^ms i 2 

±IBC P U 3 0A^6A:'3$n5Jg/T^fi^{i:»-if$ 

1 i^&mmf^omximmmigiomicm^ir^o 
[0 10 3] 3 zitmmm^^R. g. Bcogfecfflfg 
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[0 10 4] ^fc, 3 4a. ±iei*a-''^^:^XffiIE*— 

■t^^'^V. 3 5{i±fBi!Ei®/^-5>'XffiIE^-Ktc*3l^ 

'J7?S«o P<^:'J 3 4. 3 Stt. R. G, BCD^fecOS 

[0 10 5] 3 6ti, ±IS;'<^:U 3 4*^P>S!*'tB$nfc 
^fe®Jift«^(OPgiS«rffiiE^-r5 y mSS, 3 7 ti. ± 

mmt^^m^ y !s]s§T'$,?.o ±fa y [uss 3 e {giSi 

mLrc;^;^?^^^:^^. ±^;S)tffi y EISS 3 7 
{c. ^^rU 3 4*^e.Ji:»{tfI^«D|^, M»Sa:U7'fi# 

CO I 0 6] 3 8«R, G, B£0§fe(Offift{1^7b>P)i?l 

& CY) m^t&mm^ (r-y) . (b-y) 

fig-r s T F u :y ^ xmss, 3 9 ii±tmm ( y ) m^s 

t>*feS«^ (R-Y) , (B-Y) *NTS C^l^fc^ 
^■r^xyn— , 4 OtiNT S cm^^fi^^MM 
^ e. Z a ^-{f^tc ^^-r 5 D /• A a ^- T-fe 

So 

CO 1 0 7] 4 1 ±f2/^U 3 5io^^m.^tii-^txrc 
R. G. B©#fe£0a{t«^A>8il¥fi (Y) m^^^ts. 
■rSY-ThU >yi7Xl5jS§. 42«. YV M) -y^XlHlSS 

4 1 T-^^^nfcJ^s (Y) roj xtt rij <o 
2 Mf-'-^J {c^^-r § 2 {ilft:iHisST'$.§o 

CO 1 0 8] ±fB2fint:isiss4 2t±, ±mmm. (y) « 

#5&»ipU'^;l/Vref i:Jt«L. mmmu^J^Vret J; 0 

KWS (Y) m^^ rij tc^^L. ISgm 
U-<;l/Vref J-XT«i:t. teSS (Y) roj ic 

CO 10 9] ±tE2mimmit..mm (y) «^ 
3t)^aipu-<;bVr.f ^fcoiisv^i:^. mnm (y) f§^^ 

roj tc^^^L. mA (Y) {i^*^S£pu-^;i/V.ref t:^ 

Tofct, mmm (Y) «^«r rij tcssi-rscirT 
CO 1 10] ±KS*b'^;PVref mmu^jimm 

I11SS4 7{i:.t»3^gi5A>eiSMWI6tC!S:«nTV^5o 

iiSjEVref ^^^■rsBiafiin:§§4 7 1 tmmmm& 



(10) 
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affi V ref , *^±tB 2 {iff klHlSS 4 2 1 A:^ ^ n ^ i 3 ^ 
CO 1 1 1] 4 3a. ±fE2fii{tlalSS4 ZT^fS.t^nrz 

zmf—S't-'^ rij <D2mf-^vmi&-&n^mi^'& 
'^'j^ymsg, 4 4«> "^^vy^mmtimtEnrczm 

^•r«2fiI-x-^f^<giE-r5XA-i^>'i'*[HlSS, 46. 

•r-^ *feii-r 5 / * >; Tfe 

CO 1 1 2] S/t, 4 8{i, ±fe^^:U 3 4*^e{fiWfi 
xuro«ftM^*Sf?*ttj-rfci:tfi:, ±f5^<*y 3 5 
*>e.;iEi!iSx'J7'©Jift^^^S!*^mL. MSftff^^ 

CO 1 1 3] TKUXnyha-^4 8{i, ±f5p«*U 

4 6A>e>2{ix-^^M*^mL, fgZfflf^-^A^P.ffil? 20 
axUZcOa^ft^^Z KU'Xx-^f (P<^:'J 3 4*^e, 

T(Ommn^(DT FU-X-t^— ^ (;<tU 3 5*>e)tt*^tiS 

bXf'— ^ fca-:5V''T±f3^ ^ U 3 4 , 3 5 p. 

CO 1 1 4] mc^ mzmmmizm^y -{ ;iL.mmn^ 
o^,^Ti^^■rso mGRtfmut, mm^'^^y:^niE^ 

5c 

COl 1 5] S-r> CPUSOli, X-l'<yg^SW4A^:t 

Vtc^oTV^SA^SA^^WSiJ-r?. (# 3 0 0) o X-Y-v 
9^SW4A'«:i->lc:5:oTt/->5i:#ti (# 3 0 OTY E 
S) . #3 1 OlCi^fTLTWa[/^5>XffiIE^-FcDil 

CO 1 1 6] X-1'>y^SW4 A^;i-7{C^oTV^n{f (# 
3 0 0T*NO) , M{CJl»-r-^A^e>Jsfi?1£a»0'lf^A^ 
$.5A>§*>^!pJgiJL (#3 0 5) , jffiJtffl^ltiJjb^^tt 

nif (# 3 0 5 T'N 0) > # 3 0 0 fcM t) . jM^a^'if 40 
ifiA^fentf (# 3 0 sT'NO) . #31 oicmivm 

CO 1 17] -r^^-s, tiiKf'-^'ta»jtffli^igffiASie 

g5$nT(/->5Ji-&3?.{i^{t#A'«X-l' -y ^ S W 4 *}^ft L 
T ri»ft>'^5i'X?ijE-t-Kj ^iS^LTi/^S^^tiiEi 
«>'^7>'XffliE€:- K«OiiiS?fIE«ia*t7^ tOTS 

C 0 1 18] I^V^T. C P U 3 0 fi. ^0 SiJWlUSS 3 1 
coe»*iltiS$fJtW|5lK3 1 l^/TLTiKO 1 KOg^DfS 
*e»J¥SiR?)ffltK^L/'c» (#310). y^f\^L,m 50 
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fiscoffl{^^fT'5 (#3 1 5) „ c<DmimMnii.. r. 
G . B <o^^(ommmmc^mt£ nTSt^ffljEiass 1 5 

{zmf]-^n. ISM^ffllEElHlgS 1 ST'U-fe-y h$t^^-9->' 
yjvi^i^^Tb^iiliEESn-Si:^: yD-bx|5isS3 2 

T^^-f h'''!7>'xiisi?om«ofi#^ias*^%^nfc 
(# 3 2 0) , 3 stctem^ns (#32 

5) o 

CO 1 1 9] ±ie#3 1 sr-mmtEnrcy'f/i'L.mm 

T% #32 ST'^^'J 3 5 tClBSS^n/'cfflftM^®?!^ 
itlfiT-||3^$n. ^£0^iS^<*g|55i-P 2A^^^C0^K<fc 

CO 1 2 0] i^V^T. ^^rU 3 5 Jb>e)JifSlfi^*^ YT h 
•J •y^'XIelg§4 HC^^*ai$n, ^V? F U -y ^XIhISS 
4 IT'ii^S (Y) fl^*^^^$n (# 3 3 0) . C(Dm. 
A (Y) {i^a2fil{t:lelSS-U-2fflx-^{c^^^n-5 

(# 3 3 5) o iBKV^T. 7'^U>t?"lHlSS4 3-e;«®ffcx 

ttl^ (# 3 4 0) o 

CO 1 2 1] i^l/^T. 5'~<U >^''[s]SS4 3 a. »tBbfc 

UT<o^'^;l/^9Mf S (#3 5 0) o cna, SS/jNffi 
ffl^^S-r^/jNxU z^ftiWSrxUTi: LTtttBfSt. 

{gsiigx V T<Dmm t i^jEiSx u Y<Dmm t <o-^is.mm 
c o 1 2 2 ] la 1 1 fi. s 9 ^c^^■rmm9^^ 2 fit-r^- 

'JTcDMtT'fcSo Hffil^T-«SfttSI5^*^®~®(D4 
■O(0/J>x>J Z(c53-8ff^nrt/-'SC0T% #3 4 0 T-f±§/h 
xUT®~®tc^'^;l/*{>fL, ^«®«*^W(U$n«o 
^LT. ^/hxUr®~®{±itK6*);*:^V^ffi«^WLT 

v^5©T% cne> 4 0(0/J^x^JTA^ttm■r'<t;^)!^ftx 

Co 1 2 3] StV^Ts XL.-iy>'!f^m4 ST^/JnxU 
ZtcWLTfifP^^rieAHcf ^JaSA^SS^tlfd^ (# 
3 5 5), Xi^— v'>'^*MS^^^D2^lT'-^f«^<^'J 4 

eiciBitsns (#3 6 0) o 

Co 1 2 4] l^l^T. C P U 3 oa, 8^ D SiJISlsISS 3 1 

©iis^iii±i$)jjai[His§ 3 1 2^i>LTS5»? 1 lo^mom 
^mmi^mK>micmmLrc^ (#3 6 5) , y-c ^uab 
immm^n^ (#370) o c^sftfi^a. ±ib# 

3 2 0 i:|H)^i(Ofi^S!ia7b^;5:$n/-dt (# 3 7 5) , - 
S.y^'eV 3 4\cmW.-^n^ (# 3 8 0) o 
CO 1 2 5] ±fE# 3 7 0-P2lHietcffl{S$tl, #38 



(11) 
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[0 12 6] iMIl^T, r KbXnv hD— ^ 4 8ti, ;>< 
t ;^ U 3 4 tj'^iSMmx. VT imi i «,l4^g|5^i-) 

^*'J 3 5 3!)^e.{i;^»Sa5»<Ox«J7 (H l l io 

rm^) ^Wt^thLx (#3 8 5) , wxuyoa^d 

[0 1 2 7] i^t/^T. <ft)WSxU7'M^«y|5ISS3 6T' 
y ^^^n, iSSSxU T'M^liiSW* y (hIK 3 7 T- y 

Si^^tX/itS (#3 9 0) , vhU<y^XlH]g§3 8T?iti 
& (Y) {f^RO'feMfi^ (R-Y) . (B-Y) ti^^ 

^sn (#3 9 5) . MtcN T s cmmc^^-^tirm 

(#4 0 0) , D/AziV/^— ;Sf-p7'-:^ny«^lc^^ 
LT^E^CDT V^x^-tCtii;'3?nS (# 4 0 5) „ so 
[0 1 2 8] HI 2ti, ±fSi!?S>'^^i^XMIE^-FtC 

[0 12 9] ±ISC0J;^{C. ^2^figfi?lJ-ea. SfiMcD 

[0 13 0] tc?,r\ ±mf^2mmmit. mmm^^ 

UtaSiJWa i: fc J; t) 7 ^ 2 IsUaft L. 

Bif*A^e.?S»Sx«j 7"«Oiii{S!i:{SWSx»j roymmt^ 

ffltBbT^fig-rs .fe^lcLTi^fc*^ 7-<;l/Aiiift©Ji 

{tti 1 iHi/ctj-ffv\ ^a^iii<t©rtcDajisaxuT<Dis 

mii^iiE-r5ci:fcj;0»«/^7VX%MiEf set « 
[0 13 1] C<D«^, ;^:/TffiiEtg(73iS»a[xy7'<D 

map 1 i:«wfix<jrcDa#p 2 i:;sr^o*s^fig-r 
fS.mmifm{$iP 1 hs^p 2 t^^<:>-&t>-^rc^ofSi^ 
[0 13 2] f^&fe-^. m^imi 3 (a) (c^-r^ttt 

OS^S 2 iM^O;*?^-?^^ y 1 , y 2 m'WWmm 
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^mi. 1^0 (b) ©y 3K:S^-rj;-5K^ BBfiiU-^;UB 

TB X'^mm^^^ic-^ji^o 

[0 1 3 3] fie -dT, H8tC5^-r7-i';l/Aiii{S«::«'V7 

iftty iT-;flr>'vg:«iLrc:urc«^a. ^(on^mm<o 
msic^if^nm^^p 1 i:±s^^{*gi55j-p 2 

i:^^n^'n«>T!tt14y 1 t.:^>-^^iiy 2 i:T';<i>' 

m^mt. 0 1 4<75iii!ST^-r<i;3{c. wmsp^^p 1 1 

^m^i^^^P 2 i:o^WgP^^R 2{c^ffiiK*^^USc 

[0 1 3 4] ^wm^^t{mms^^t(om^§\i 
[0 1 3 5] 01 5ti, :^^micm^y f\^2^mwim^ 

[0 13 6] mmii.. I15tc:j3(/>T. 8? !3 KSilslSS 3 1 
«:IIS«^a8tUSiJffliiaSSO*t*%e*5iBiEDWffliIlISS3 1' 

—i^^yifmS&A 5 i:T KbXn> hn— ;l/4 8F4icx<y 
v'}amieISS5 0. -^-y^IllKS K ■r-i'U— ^^0 5 2 

sr/<ifi5Jasffl 'J 5 3 ^ c (Diiifc jiipf s t i: 

fC. y IHISS3 6St>*i«®Sy [SISS3 7 h >J -y^XlHl 

^3 8mic5'-f^^/'i-yy7 (LB) 5 4. ^^gpsaaE 

SS5 5Rt;x-l'-yf-lplSS5 6^C<Dmicmfrc^(OT'& 

[0 13 7] ±lfix-y v^aaileISS5 0. 5-y5^lHlSS5 
K t''CU-7-i'>'52 Rtf fi$|5fiaSffl * U 5 3 a. 

7 ;i/ AiSftoiSii^ax ij 7 i:{g)i?js X V7t (Dm.nm 

ifi^coSftfl^^^Wxij TOHftffi^i: LTffltii-rs 

[0 13 8] -r^tJ-S, ±ffix-yyttm|5isS5 0{CJ;0 

iSilSSx U T i: ffiiSfix i; T O^WiS^^IS^-r 5 Bft 
«^ (J-XT, i^^iS<t«^i:v>^) ;&tttiiL/-d^, 
W»^«#^^-y^(Hl!S5 1 {cJ:(?«l:^iRitcm^©iii|g 

Igt/ctj-v-^ h$-<i--S.i:i:t>{c. x-r U—^'O 5 2 tc J; 

[0 13 9] m(f2fflx-^f*>p)±ffix->s;'ttaiiiiK 

5 OCJ;t)ffltB$nfc^WSt*^ lai 6(l)tcn^-r5€JB 
6*ltC7k¥S7?|pl{C n / 2 iiiig^^rctt h S-yrfc^ (1^ 

0(2)#Bg) ^ f'fiy—'y^yszic^o^i^mcmw. 
Ty;micn/2mmi&rcifi^yh^-*±T (i^ii(3)# 
Si) . mRrjm:fss^imm^i^< Ltcm^i^Lo'^^ 



(12) 
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[0 14 0] ^*3. ±te^ y^lHlSS5 iROVfU-^ 

n / 2 i®*^(DffillS®iiift{i^;&^WafS{I^fc LTS 
tiJU 0 1 6(5)tc^^.J;3fci^Si^L 0*<%W3aL 
0 " ©ff iL>i: *5 <}: ^ fc«[5?a»«^*1i^-r i.ia(S<i 

[0 14 1] ±fe^^g|5S!lSlHlSS5 5 li. ±IB«W:iiU 

figgPSaSlHlSS 5 5 {i, |Wl-«fi!t(0SaaiHlSS^3ffl*b. 

[0142] ^^gPffiaiHlSS 5 5 it. ±B7 F > 
*Jffil?n. ±15 y UlliS 3 6 RXSHmA y IllSS 3 7 i^j^eX 

tstEn^mnmmm^^\HWi.-r^u-ji7.y-f}V'^ (l so 
PF) ^^mm-^-^^ctKiiom^jLUTic^^f^miSt 

^ysmti^xit. LPFtci®e.-r, ^-^f-iTyy-nX'^ 

[0 14 3] ±l5-5-f'>'-''?-y7r 5 4fi, ±§e^ 

[ 0 1 4 4 ] $rc> ±fBX-i' ^Islgg 5 6 ±IB y lei 3o 
SS 3 6 . SJ^a y iHlSS 3 7 SOf^fiScgPSHaiHlSS 5 5 A^P. 

<O^Wm,^<r>•^ h U -y XlHiK 3 8 '\oa:»3«r^m$iJ 

•;'^|51SS5 6 cp^J^MWti, ±ta7 FUX3:/hD— 7 

CO 1 4 5] iji?fc. m3^SgW{cfi^^7^';l'i:.iiifiS^ 
^McoH^iftmcot-'T, Si 7CD7n— ^-ir— h^rffl 

[0 1 4 6] S-r> C PU 3 OCi, X')'<yf^SW4*^;i- 40 

>tJ:^oTi/^?)!b^S*^^fJBiJ-rs (# 5 0 0) o X'f-y 
^SW4A"!;^->^c^•pT^/^^^:^^4 (# 5 0 0T-YE 
S) , #5 1 0{Ci^tTLTi!Sa>'^7>XffljE^:-KO® 

[0 14 7] X-r-yf-S W 4*^:^-7 tC^feoTlz-'n^f (# 
SOOT'NO) , EtcS]^-r-^A^e.jffi^tl»®1f^*^ 
£«*^S*^«rf'JSiJU (# 5 0 5) , jfi^tMl^tSffiA^'Srtt 
tiff (#5 0 5TNO) . # 5001CMD. iS^tlf^lf 
mtS^tbtiMS. (# 5 0 5 T'Y E S) , #51 OlcWnLT 
. Jt5g/"C5:yXffliEt-K©ai5MlES!iS«rf7'5o so 
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[0 14 8]i^V^T^ CPU3 0{i. iK0$iJffl(slSS3 

(# 5 1 0) . y-fiiL.mmoymm^no (#51 

5) . COJiffiifMti;. R. G. B«&fecDffl®«^(C 
5^f«^nT$t^fflJffIel8Sl 5lcm;»]$n, ^St^fflilllii 
SSl 5-e'J-b<y hMg^1^->:/U>'i''St^;^)'!ffli]E$tii. 
thtfc. ■/D-feXl5igS3 2T'*;'7'i' h/s^^/xiS^^ 

(Dm^<ofi#jaii*^^$nfcts (#520) . p<^r'j3 

4C|5««n5 (# 5 2 5) o 

[0 1 4 9] 3 4icMEW.-snrcmmmmi. m*. 

tcYvhU •y^XlHlSS4 UcMi^dl^n. KWh'J-y 
^X|51SS4 K 2ffllftiaSS4 2ROf^'^U>'^lHliiS4 3 

c(Dx.v7^if^nrc2 mr^- ^ fm\w ;^ * u 4 4 

fcEISStlS (# 5 3 0) o ^*3. ±fBx'JTC0»SiM 
W,t. I26CD# 3 3 0~# 3 6 Oi:I^^T-feS*^P), 

[0 15 0] sfc. ±fe2ffift(i]ss4 2 CD 2 ffiftsastc 

^gSi;§g4 7 1 toii^tt®-e5SSt^^5n/c»/£u--< 
;l'Tfe?)o S«PU"^;i/Vref fgjf-r§J;^(cT v^: 

teBi^ffiK§§4 7 i^isM-r^ci:tcit»^M$n. c 

[0 15 1] iKV^T. XA-i'*>^^lHlK4 5T-Si®Sx 

(# 5 3 5), XA— J?i^^S£ia?^<D2{iI-r-:5'«y-t 
'J 4 6fCieig^n« (# 5 4 0) o 

[0 15 2] 7sL.—-jiy^^mff^m.^ixrz2m^ 

sxijriico^w^SJb^atfci^ns (#545)0 co^ 
^i^<oaffi{i, flfijA{f8JS!e£oitgi5itt«:iig|!-r5fi?i5ia 

[0 15 3] -r*^-?., 2M{l:iaStg<0iii{*f'-^*\ 

p^tfsi 8 (a) <o*'9tc2^7cia?'j^nTV''§i:-r 

^i:, S-f, S±PS'0 2fIx-^7!)^5.fiTPSc0 2{iT'- 

^ittub. ms^-^xnm (b) (c) ics^-ri^ic sk. 

( rij cD2{i-x-^) ^i>;cDii^i^ji©l;<D/ci6cDjiKl; 
^ 1 iiSl:;^) i^-rso 
[0 15 4] ij>J{c, clcD^2jigl;^^lc«LT±IBjiS|;F^ 

:^03ISl;;S (^2jiB!!j^) *1^ltBb, J-XT, ^p^^m^ 

A^it m ^ nsfttc T'i^©^ (p+1) 

^) . ^liiej:^^. ^2iiBi;/S. •m{tx-\yimi^ 



(13) 
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[0 15 5] m^^r. 2fii7='-^{i^-y^[HlgS5 1 icX 

tt^lc. x-^U— ^'TVS 2»cJ:»?MiST:?5ri^tc. 

x.{i*n/2iiiS5i-/c:Htv'-7 h ^ns<, cntcj: O^Ui^ 

n/i^Wi^tc^^ LT7j<:^stfMi£:^rip](c n /.2 mm^n 

^■^nrcmmT'—S'ti^^i^^n m\ 6(2)(3)#m) , 
ccomm'f-^i.iy^'e^j 5 3fcieii^n-5 (#550. 10 
#555)0 

[0 1 5 6] i^VT. rKUXriVha— 54 8tt. p« 

5 3 A>e,%WW*«^i: LT^^^n^ciaftx-^ 

i-y ->*tttti[5]SS 5 0 {C<fc 0 tttb^n/i^W^tc^^ LT7)< 
(RlSl>'^ia±?7lRl0^n^n n / 2 H^^Ox u 

JET^^COT'^^ (.mi 6(5)#ra) o 
to 1 5 7] ^/-Cx TKUXn^hD— 54 8{i. ;^^r 
U 4 6A>e.2fii7'-i5'«:S?;«*tllU K2fiif'-^'*''P.<S 

i^T FbX7=~-^A^?.±ie^WxUT£DT 
F U-X-r-^^&jg CT^^5!iaffl©<giSax ij 7 (J-X 
T> igjgJfia-fiRxUTfcV^^) tiSiWfixUT' (Siifffi 
^fiKx'JTi:V>-5) ©^TFU'X-r-rJf^gtJS-rS (# 30 
5 6 0)., 

[Oi58]0i9{i. ^-r ;l/AiB«i^i6ilia^figx «; 

[0 1 5 9] iHiiatcfcv^Tv A 1 . A 2. A3fi> ^-n 

TT'fei.o t/£x L 0«^^'^>LnT\ X<yi;atiJE]5S5 
OtCfeOatUSniSfeOT'fet). K^W'la/uLO.feOn 
ffl!j(Dx U TttiilSSx U rtWJcOx U T «fS»Sx U 

7T% 5'tU>'yiHlS§4 3RO*Xi:>— i/*>'i'*lHlK4 5{C 40 

-V 4 8 T-tt, ±teiSilifi^fi!tx 'J 7 A K ^Wx U T 
A 2RmS»fixy 7A 3OSXUTC07' FUXf"— 

[0 16 0] ;^V>T, 7 FU'Xzi^bD— 5 4 8{±, ^ 

^r'j 3 4*^e,ti^{i^%si^ai-r (# 5 6 5) o m^m 

$ nfc jSftfi^fi> y IISS 3 6 RD'lSil^S y li]?S 3 7 tc 

# 14 y 1 T y ffi^^n. y [Hiss 3 7 J; ») ffiJSS 

fflO;fJfVT!it14 y 2 1? y S^^tlS (# 5 7 0) o i^V^ 50 
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T. ylHlSS3 6&r>*l«®ay(51SS3 7 1CJ;(3 y^^^n 

irhtfc, ^-Yw^^v^T 5 4 t^giWi^ns (#57 

5) o 

[0161] 5'r >/Vy7r 5 4 tC)iS*ft^nfc«»11^ 

(i. TFU-Xny ha-54 8*^6>iOSiJMf^tS-^# 

m:^. -^figgPAnaisiss 5 5 tcK^^bb^n, K^^JcgPias 
mm-^n^ (#5 8o) » ^lt, coMiEfsofflfs 

[0 1 6 2] X't'-y^iaSSS 6tcA:'3Sn^c3tf>v!|^tt 

5n/-c«{^ffl^&z>"i5gpMiE^nrc«i^x u Tcoaf^e 

^fi. 7FUXa>Fn— 5 4 8A^P)<D$iJS|im^Jc:d:»5 

3 4 {C*3tt2)aftfI^O0ltox'J ZfC^fCilLTT 
h'; -y<^XIsISS3 8{C^j^l±J;^$nS (# 5 8 5) o 
[0 16 3] -r^fe^^-^x g!mxUTA^'f£i!Sfi^fl!cXiJ7 
:<jr>-=r!|ftty IT y ^gS^nrc«fft«^A\ 0? 
UtSXUTA^^iJfa-a-^x'jrcDi:^. ;y>T#14y2T- 

y ^ ntzmmmi}\ sittsx u 7 a^j^^x y 7 « t 

tin: J: <3 ±f5Sx U T^r^^L/fc^^jii^m^A^^fig^ 
[0 1 6 4] 0 2 Ott. ^figH«0§xiJ7®ie*!RFtt 

[0 1 6 5] ip)iatc*3(/^T. Gity -ox^Lmmtom^m 

X. (a) ~ (c) lity }\/lM{S^<DU-M' 5f'>tc 

#«Sf1^tt*^b/ct(75Tfe5„ -r^t^-Ss (a) {±y 
iSSS 3 6 A- 6 ^ nfciiitf^ffl^©llS?t14. ( b ) fi 
SfSiiSy 111883 7A^e,a};^$tlfciii«i«#«0z8«1t14> 

(c) ti^^mtDHftfi^ogfi^ttT-feSo 

[0 16 6] 0IJ^Cf±fBM-M' 5-l'>'±cOm 1 ~m 4 
<Diiift{f^*<^^:'J 3 4*^eK*-J±J$nrcil^x -7 F 'J 
>y •J'XIilK3 8fC{±X'l'>y^lHlSS5 6tCj:i3m 1 ~m2 
(DEPsia. yiaSSS 6A^e.OH{tm^*^m:^$tl. m2 

~m 3 <D^mt. '^m.^^mimi 5 5 ti'(^<Dmmmi^' 

^fj-^n. m 3 ~m 4 C7)EP^{±, SiWS y 3 7 *^ P> 

[0 1 6 7] fifoT. •&)5g^^^Oiii^^i•^coiiS!tt14{±, 
(c) ti::^-rj:^tc, ±te&Era{COV^T (a) . 
(b) OWfS-rSiiglflSjb^^fiScSnfctcOi:*?). « 
^x ij 7©tg]S!|ttt*^iSilt6*)lc^{t L/-C fetD i: ^c;Sc, 
[0 16 8]MV-'T, VFU •;;i7XlHlSS3 8T'ffS 

(Y) m^ms^m.m^ (r-y) . (b-y) 

(# 5 9 0) , Mfcx>'3-^3 9tJ;!?NT S C 
ff^fC^gS^nfcm (# 5 9 5) . D/A=J>A-^4 
0 T 7 n ^-fi^tc^^ UT^^^O T V ^rx ^ -{C m 
^^tlS (#6 0 0) o 



(14) 



^mV6-2 5 3 14 7 



25 



26 



CO 1 6 9] ^UT. 1 yiy-L>^<ommmm}''n±-^ 

[0 17 0] ±.m<Di:o\,c^ V U -yi'XlHliiSa 8\zKti 
t8aif1S«:*LT»/>S*>c,, c<D^figi®{|i<Of|^iiif|iJc 

[0 17 1] **3. ±E7-<';l/Aiii(|iS^S«<0iiiSffli 
iSasf S c i: tc J; 0 vr: a T/VT-^figBfScOiSWgx U 

ref \c^K) zmit^mm'Tt^n (# s 3 o) . x-y 20 

CO 1 7 2] tfc. ^figgPSaSlHlSS 5 5{cfent§L P F 
. [0 1 7 3] 02 1 JjciSg^tC^gSy-T^l/Aiii®!!* 

[0174] mAMmmit. m3mmm(o^mmx& 

U TSt>*^Wx ij TcDSx U T (CJS Cfc 3 S^OS^ 
;y>v!|f tttc J; D y L^d 3 ftC©S<tfi#^^fi)c 
X-f -y ^laSS 5 6 tc J: ±ffi&x TcDlift®^^^ •? 

Hffifffja. ^»«x>J7. fgi^fix';TSa*^WxiJ7 
ic^Oiiy-rm^^m^-^. 3 4*^60!*-tliSn 

^ca»M^«:MmxUTfcMJ£;-r5:0'W!|t14lcJ:f3 y 

^fi8^g^= ( 1 - K ) • {Mmm 

+ K • ( 

fiU. Kti^fi)c#»T. K= (2 



[0 17 5] 1211 5tc*3V>T> •7'~^'J >'y(H]SS 

4 3~><*U4 6, x>yi?JSailHlSS5 0~;<^:U 5 3fi: 
<^^T¥?t{t:lHlSS5 7, ^ftfklHlSS 5 8 . D— /^x^-r 
;U^' (LPF) 5 9R?>';^^:U 6 O^SttStiifclc, 
^figgSSttSiaSS 5 5tc{-^;lT^^5aSIll!S6 1 ^Sltfc 

CO 1 7 6] ±I2¥m<tlelS§ 5 7~L P F 5 9 fi. ±12 

B^mitm^5 7ii. 2Mfk[H]SS4 2r'^fig$tifc 

roj rij (DZmy'—i' (J^T, 2fiif'-^ 
(0. 1) fc^f) 0-r-^'?'J*^P.%5fi^^¥jtUT 
»*^«^P5^(DTj^>S*^5i-;&^£-rSo ^fSfklelilS 5 8 
ti, ^2fi-r— ^ (0. 1) *n (>2) tr-y hcD 

roj ~ r2 ■ n - ij (D^mf—si aycF. ^ffii-r- 
(2 ' n-1) t^-T) (cs^-r^o ffib. r2 ' 

nj It. 20n^^gbTV?.o t/c, L P F 5 9 fi, 

CO 1 7 7] ^LT. ±IB3i±t)g|5tcW4A^fl^^$nfc: 
* tls ^ * U 3 4 *^ P, (Offi«S!®#<DMdi«lft fC 1^ W U T 

±se^jSffiJiie]ss 6 1 icm^m-^n^o TFi^x^vh 

D-^4 8{i. y^-U 3 4 i:;>«^:U 6 0 ttcT KUX-r 
-^*jMt±SL. ><*U 3 4*>e®fflmf^©WmLi:^ 

CO 1 7 8] 0 2 2. ±l5^fi!c»J^x-^^^-rjS?^ia 
T-feSo |nlll{C*3t>T, 1>"^;1/ (0) (Omi^ii. 
xUTfcJ^JESL. U'^;!/ (2 ■ n - 1) (Dmmi 
SxUTtc^^fftbTV^-So L P F 5 9 T-ffif4A'«ff$ 

fiK^n/-ci:±l3gPQl±, (2 " r - 1) cDL'-^yl/^SrW 
L. ma;-r«<J;^{c«^xyTt3^f^5-r5^«i:*oT 

V^5o {lb, 0<r<n-C'fe^o 

CO 1 7 9] ±fe^fi)c5aaiHiss 6 1 ±te#^sij^aix 

A:']^tx5»^M^ («W*xijyfl^) i:i«»gyii 
SS3 7*^e.A:'3?n5fflfs«^ (SfUfixuTm^) t 

[0 18 0] 
CISi] 



X IJ T' « ^ ) 

' r-l)/(2-n-l) 



r = 1 , 2, 



(n-l)"^*«. 



CO 1 8 1] ^1 A^p.B^e>*^^<fc^ic. ^i^mmii. k - u ) <ogi5»t±. {gwiSxUTffi^TiSfiK^n, o< 

= 0 (.■^J&^mr'-i'f)^ roj ) (D&i^ii. iSJSSxU K< 1 (^figfiJiSr^- ^ r2 ' r - IJ ) Ogp^i-a. 

TM^-r^^n, K=l (^figSiJffllT'-tS'*^ ra " n so (SWSxUr{i^i:ii5»ftx«;T«^i:*K : (1- 



(15) 



6-2 5 3 1 4 7 
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[0 182] C(OCt^t. y^^mmcOj^ii^^^^t. 

tt y 1 T y K = 1 cox i; Tcommm^ift. 

:^ y 2 T y 0 < K < 1 <DX U 7<?) 

mmm^lt. :»^>^n^y4 (= (1-K) -yl+K 

• y2) vy^^^nocttmmv&^o 

[0 18 3] 112 3^t. {&mmj:^VTt^M&OLVTt 

(omnm c mf^mA^it<o—m^7jkirmT^ d s 0 2 

(1) m 1 <m<mc D== (1 - 

(2) mc<m<m2 D= (l- 

(DKmm 1 -m 2 tc^^xU r:6^^?g^^n. l^^^xU 
[0 1 8 6] t^foT. ^g»a[xU7^^gS?gxU7'PB1(^ 

[0 18 7] m Ammmicm^y ^ jiL.mmn^ 20 

[0188] CPU30(i. X^>y^SW4:^^:t>tc:^ 
oTV^^;^)^ (#7 0 0TYES) . fti^x-^tcffiTtlt 
ISA^-^Snro^^i: (#7 0 5T*YES) . jJ?a^M^> 

{tfi-^^aa^tTofcft. »«{i^*p<^u 3 4^cle1I-r 
'S (# 7 1 5-# 7 2 5) o 

[0 1 8 9] ^^u 3 Aicn^m-^nrcmmmm^t. m-^ 30 
tcYv h u ^y^xiHiss4 nc^^a^n. ii6co#3 3 

OSt;# 335 hlsI^tCiSYThU ^y^X{5]]iS4 1 SQ' 

2 ffi^t [Hiss 4 2 J: 0 m^co 2 mimmm=ft>n^ ( # 

7 3 0)o$^V^T. 2 fBftliJSS 4 2 T^^:^n/c 2 fiI-7=^ 

(# 7 3 5) > ^fflfklilSSS StCcfct) nlf^y hcO^ffl-r 
-^tC^j^^n^ (#7 4 0) o 
[0 19 0]Ml/^T. L P F 5 9tcJ:0^{iix-^<Di« 

©Jilx-^:6^*^^n (# 7 4 5). K^^*iJffll7==^-i5r 4o 
l^t^'EV 6 OtClBIS^n^ (# 7 5 0) o 
[0191] MO^T. 3 4;6^e> ylHlK3 6RQ*ig 

y iHiss 3 7 icmimmti^m^th^n^ tti>itc. ^ 

6 0?b^^^i£5fiSlH]SS6 1 tc^;SMffliv=^-^?b^^^ 
tb^n^ (# 7 5 5) o JlfSfi^ti. ylHlSS3 GtCctO 
{gJiSffl(7);?;VV!|ttty IT'y^lS^nS^hfetC. iij 
®Sy [E1SS3 7iC<^0mmmm(D:^^:y^^iiy 2Ty^ 

^^n. ^n-€n^^>M»y7^y 5 4tcigifl^n§ (# 

7 6 0. # 7 6 5) o 

[0 19 2] ^-rv/^y:7y 5 4tctS3W^nfcjafSM-^ 50 



^^<^S(K&aF (1-K) (DiSmHTfe^o 
[0 18 4] ylHlSS3 6Rt/S®Sy IHIK3 7(0^-r^ 
y 1 . y 2 m^l^^ 2 5 tc^-TJ: o ic^ 
oTv^;g^i:t■i>^. {£®a[xUTfi^i:a»SxgT{f 

[0 18 5] fgjSax'jrfi-^iriSSjS^xur 

4. 02 5,i:0^Wmcia«<O:/jr>Vi|^1±y 4ti. y4 
(B)=(l-k) • f 1 (B) + K • f 2(B)cJ:t). 

k) • D 1 +K • D 2' 

k) • D 1 ' +K • D2 

ti. 7 KUX^i^hn-^ 4 8:6^^c7)$iJMt-^tcS-::5^ 

m^in. -^^ffliiiHisse uci^^^tti^n. is^^jaJiiHiss 
m-^t^f&'^ti^ (# 7 7 0) o ^fS^mmm^e i 

^^$ir#-r-^;^-^^;S{lSS(KSt/ (i -K) 

ffixurfi^h^^figt-^o 

[0 19 3]^l/>T. -g-^ft^t^. vhU^y^X[p]SS3 
8frcA;^^n. iSvhU^y ^X|H]£S3 8tcJ:Di!fllS 

(y) m^Rry^mm^ (r-y) , (b-y) ti^^f& 

(# 7 7 5) . Htcx>a--i$f3 9(CcfcDNT S C 

mmc^^i^nrcm (#7 8o) . D/Aav/^-^4 

(# 7 8 5) o 

[0 19 4] ^LT. iyu-L.^(Dmmm^f^m^^ 

n^t. #7 1 otcHO. SS. :7^;l/Aiii{^?b'^ll{^$ 

[0 19 5] j5:4o. ^4^SgWJtCfel^T^.. 
T V ^x^ -tcH^^^x^ tl/c^^iljfi^^tx 
:6^?>W^SJn;g§4 7 1 ^Hlfi-r^ c ^tcJ: 0 vx^7;b 
T^^®fSO^SJ*a[xUT (XtifgWfixUT) 
•r^C^j^^tr^^o S/c. L P F 5 9C037^;L/^^14:S: 
x'X:xZ;l/lil|pIfcg*c-rntf. ±IBi^^xg7C>;^?>v 
i|f14y 4cD^H7b<pI*gtC3S:0> VXa.T;l/T'^^iiifSO 

[0 19 6] 

'<j\yi.mmmmt^'ovyhf^^\:^{crj::h^oic. s 



(16) 
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ffl)IJrtStciSi;/'c»iS«:liiS«rW-rS'7-i';l/A 
[0 19 7] ^/c. :7^;l/Ac0^r3-7(c}ij^$nrc>'^ 

[US] :*:||0^tc^3^§y^;l/AHftB*SS^^!liKMiE 

[0 4 ] y ^ j]yL.miSin^^W(om'm§iE 

Bjf^^^-r :7 a — ^ •Y' — h Tfe ^ o 

[i^ 6 ] ^ 2 mmmiciik^y ^ ;vL,mmn^^m(omn 
[0 7] mzmmm^m^y ^ jvi.mmn^mm<omn 

[01 0] fg:JSSgP:H^^S^tciimiiMU/c:tift^n/c 

[0 11] mmm^^2mimmLrmi^n^mm^7r. 

[0 1 2] iiSffi/s^5:xxMiE^~Ftc.i:!:)fflf*<i^;?)'5t« 
IE ^ n;rc^^oS^Hft ^^-r 0T ^ c 
[0 13] ;9'>v1#14^7K-r0T\ (a) tiiSSJKiiif^ 

0. (b) ^m»mm(D:ay^^^tim&m<D:^*y'^ 
[0 14] ^^afs<?:)iS)»figp^^^<£»a^gp5i'co«sgp 



[0 15] ^mmicm^y ^ j\yi^mmn±mm(om3m 
[0 1 6] m^mmm^<otAm':fu^7.^7rs'rmT& 
[017] m3mmmic^.^y ^ )VL.mim±mm<Dm 

[0 18] ^W^oattiyn-tX^7j^'r0T% (a) 

3iiSfr*^te^*i^tii-r^rca6co'^x^-^]t^^-r0s 
tcg^^ Lr:i^commj^^^m'ir^yjm^7jk'rm. ( c ) 

[0 19] :7^;i/Ailft^{g®S^i£xUT. iis^jg-g- 

nfcia^a^s^(^)ii«^#^4^^^•rla. (b) immmy^ 

mz 1] *f|B^icj3^-l>7-f ;i/AiiiftS^^«<olg4ll 

[132 2] ^^M®7='-^<?3»ff$0T'^So 

[13 2 3] {6»?J*xUTi;a5ii^SxU7i:cD^f?g|5cDi!S 

[0 2 4] m^^i^<o-^i&Mm7'-'$'i)^p>mibti^'^!S. 
w^^KRif (1-K) (Dmmmr^&^o 

[13 2 6] {giSiSEx'JrcoM^fcftltfJSxUZcOBfti: 

■So 

[02 7] {SJSfixUTOiHfSilillffltxyTiJDiii^i: 

[0 2 8 ] ^ 4 HfiSPfc^S 7 -r ;l/i.H{SS^SB©iS 

[t5^®Si^] 
1 , 3 0 C P U 

2 Jtjg, 

3 ttiifig 

4 ^-C^l/A 

5. 6 #l!ia— 75* 

7 

8 ^-f ;l/Aj3IOMai[HliiS 

9 »»f=^-^ftt5S^S 
10. 13, 14 U>X 

1 1 IKO 

1 2 (CCD) 
1 5 i^««]J£fHlSg 



5 3 14 7 
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1 6 
1 7 
1 8 

1 9- 

2 0 
2 1 
2 2. 
2 3 
2 4, 
2 5 
2 6. 
2 8, 

2 9, 
SW 1 

3 1 
3 2 
3 4, 
3 6 

3 7 

4 1 
4 2 



(N/P) iS^mSS 

it*ilsiss (Tv:/) 

4">7-l'hM^>X (WB) iHlSS 
y U y diss 

3 3 A/Dav/^— i$7 
Pgl^ (y) tiiElHlSS 
3 8 vhU ^viJ^xiHlSS 

2 7 (LPF) 

3 9 NTSCx>n-:$f 

4 0 DyAn>/%—^ 

. SW2, SW3, SW4 X-r^yf- 

3 5 7<^U 



4 3 '^-^U>'^''1115S 
4 4 

4 5 XA— yv^lHlSS 

4 6 2fii^^U 

4 7 S2fiU-^;l/i9:SlHlK 

4 7 1 Pl^Stf[§§ 

4 7 2 A/DnVM— ^ 



y [UliS 



4 8 

5 0 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 

5 9 
60 

6 1 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l] In the film picture reproducer which picturizes the film image 
photoed by each coma of a film with a photcelectric-conversion means, and 
indicates this image pick-up image by playback An information reading means 
to read the information about the photography recorded corresponding to each 
coma of the above-mentioned film image, Film picture reproducer characterized 
by having a gradation amendment setting means to set up the contents of 
image quality amendment from the information about the above-mentioned 
photography, and an image quality amendment means to amend the image 
quality of the above-mentioned image pick-up image based on the set-up 
contents of image quality amendment. 

[Claim 2] While dividing into a low brightness field and a high brightness field 
the image pick-up image which picturizes the film image photoed by each coma 
of a film with a photo-electric-conversion means, and is obtained The image 
pick-up image of a low brightness field, and the image pick-up image of a high 
brightness field gamma conversion in a different gamma property, respectively 
After carrying out, A border area extract means to be the film picture 
reproducer which compounds and indicates this synthetic image by playback, 
and to extract the near field of the boundary of the above-mentioned low 
brightness field and a high brightness field as a border area, The concentration 
property of the boundary part of the low brightness field and high brightness 
field in a synthetic image Continuation and a concentration amendment means 
to amend the concentration property of the image in the above-mentioned 
border area so that it may change smoothly, Film picture reproducer 
characterized by having an image composition means to compound the image of 
the low brightness field after gamma conversion, and a high brightness field, 
and the image of the border area after concentration amendment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Industrial Application] This invention picturizes the image photoed by each coma of a film 
with a photo-electric-conversion means, and relates to the film picture reproducer which 
indicates this image pick'up image by playback at TV monitor etc. 
[0002] 

[Description of the Prior Art] Conventionally, the image (henceforth a film image) photoed 
by each coma of a film is picturized with image pick-up equipments, such as CCD (Charge 
Coupled Device), and the film picture reproducer which indicates by playback is known by 
TV monitor etc. in this image pick-up image. And amendment of a gradation property, a 
profile property, etc. of an image pick-up image of this kind of equipment is attained that 
the image quality of the playback image in TV monitor should be adjusted. 
[0003] for example, in JP,62-161143,A Corresponding to two or more patterns, two or more 
gradation amendment tables and color correction tables are prepared beforehand. Thie 
pattern of the image pick-up image concerned is classified from information, such as the 
number of each color, such as the average transmission density of an image pick-up image, 
the maximum transmission density, the minimum transmission density and red, blue, 
green, and flesh color. The film picture reproducer which performs gradation amendment 
and color correction of an image pick-up image using the predetermined gradation 
amendment table and predetermined color correction table corresponding to the classified 
pattern is shown. 

[0004] Moreover, in the film picture reproducer which displays the image pick-up image 
which scans a film image and is obtained on TV monitor, the information on gradation and 
a color is computed to JP,63-38154,B from an image pick-up image, and the film picture 
reproducer which computes the scan conditions for reproducing proper gradation and a 
proper color in a playback image as compared with the certified value beforehand set up in 
this calculation value is shown in it. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in photography, there are the 
various photography purposes, such as a scenery photograph, many persons* set 
photograph, a portrait, and a macro photography photograph, and the image quality which 
should be reproduced according to these photography purpose difiers. 

[0006] For example, in the case of a macro photography photograph, it is desirable that 
emphasize the main photographic subjects, such as a flower and an insect, and this main 
photographic subject is reproduced clearly. In the case of the photograph of the portrait 
style, it is desirable to reappear so that a little person etc. may be emphasized to a 
background to extent which does not spoil harmony with a background and the main 
photographic subjects, such as a person, may be backed up by the background. 
[0007] Moreover, it is known well that the film image which properties, such as gradation 
of the film image photoed by the light source and a color, differed, for example, was 
photoed under tungsten light or a fluorescent lamp tends to become bearish compared with 
what made sunlight in the daytime the light source, and there is an inclination which 
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becomes bearish compared with the thing of fine weather in a clouded sky or blue heavens 
even if it is sunlight. 

[0008] He will have unsatisfactory sensibility, when the film image photoed on the film 
image or the cloudy day which was photoed under tungsten light or a fluorescent lamp by 
following in the case of the photograph of the portrait style becomes bearish on the whole, 
and the usual gradation amendment and color correction are performed for this film image 
and it reappears on TV monitor. 

[0009] Moreover, since the amounts of luminescence irradiated by the photographic subject 
with photography distance differ when Ught is emitted and a flash plate is photoed, the 
brightness balance of the background of a film image and a photographic subject is not 
sometimes proper. For example, when the film image which emitted light in the flash plate 
and photoed the photographic subject of a short distance is reproduced on TV monitor, a 
photographic subject comes floating white to a background, and serves as an unnatural 
image. 

[0010] The thing of above-mentioned JP,62-161143,A and JP,63-38154,B sets up the 
contents of gradation amendment and color correction based on the information which 
picturizes a film image and is acquired, and does not set up the contents of image quaUty 
amendment, such as gradation amendment, based on data, such as the data about the 
photography recorded corresponding to each coma, for example, focus precision, a 
photography scale factor, the light source, and exposure level. 

[OOll] Therefore, even if it amends the gradation and the color of the film image itself and 
can correct the overall image quality of a playback image, it is difficult to acquire the 
proper image quality in consideration of the contents of photography, such as the 
above-mentioned scenery photograph. 

[0012] Moreover, since the brightness balance of a playback image becomes unnatural, the 
image with it [ a remarkable brightness difference and ] [ large ] The gradation property 
over the image of a high brightness field and the gradation property over the image of a 
low brightness field are changed preferably. Although it is desirable to perform gradation 
amendment according to brightness about each field, a film image is divided into the 
above-mentioned official report to a high brightness field and the other field. It is also 
difficult to show no technique which amends the image of each field with the gradation 
property according to the brightness of the field concerned, but to amend the large film 
image of a brightness difference in the image which has natural brightness balance, and to 
reproduce. 

[0013] This invention performs gradation amendment which is made in view of the 
above-mentioned technical problem, and performs image quality amendment according to 
the contents of photography to the image pick-up image which picturized the film image, or 
makes a brightness difference small to the large film image of a brightness difference, and 
aims at offering the film picture reproducer which can display the suitable image 
corresponding to the contents of photography, and photography conditions on TV monitor. 
[0014] 
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[Means for Solving the Problem] In the film picture reproducer which this invention 
picturizes the film image photoed by each coma of a film with a photo-electric-conversion 
means, and displays this image pick-up image in order to solve the above-mentioned 
technical problem An information reading means to read the information about the 
photography recorded corresponding to each coma of the above-mentioned film image. It 
has a gradation amendment setting means to set up the contents of image quality 
amendment from the information about the above-mentioned photography, and an image 
quality amendment means to amend the image quality of the above-mentioned image 
pick-up image based on the set-up contents of image quality amendment (claim l). 
[0015] Moreover, while this invention divides into a low brightness field and a high 
brightness field the image pick-up image which picturizes the film image photoed by each 
coma of a film with a photo-electric-conversion means, and is obtained The image pick-up 
image of a low brightness field, and the image pick-up image of a high brightness field 
gamma conversion in a different gamma property, respectively After carrying out, A border 
area extract means to be the film picture reproducer which compounds and indicates this 
synthetic image by playback, and to extract the near field of the boundary of the 
above-mentioned low brightness field and a high brightness field as a border area. The 
concentration property of the boundary part of the low brightness field and high brightness 
■ field in a synthetic image Continuation and a concentration amendment means to amend 
the concentration property of the image in the above-mentioned border area so that it may 
change smoothly. It has an image composition means to compound the image of the low 
brightness field after gamma conversion, and a high brightness field, and the image of the 
border area after concentration amendment (claim 2). 
[0016] 

[Function] According to invention according to claim 1, with a photo-electric-conversion 
means, the film image photoed by each coma of a film is changed into an electrical signal 
(henceforth an image pick-up signal), and is read, and predetermined signal processing is 
performed to this read image pick-up signal, and it is indicated by playback at TV monitor 
etc, 

[0017] On the occasion of a playback display on V monitor of the above-mentioned film 
image etc, whenever [ information / about the photography corresponding to the coma 
concerned /, for example, focus, ], information (henceforth photography information), such 
as exposure level, a photography scale factor, the light source, and a photography stage, is 
read, and the contents of image quality amendments, such as predetermined gradation 
amendment and profile amendment, are set up based on this photography information. 
And in the above-mentioned signal processing, after predetermined image quaUty is 
amended based on the contents of image quality amendment by which a setup was carried 
out [ above-mentioned ], a playback indication of the above-mentioned image pick-up 
signal is given at TV monitor etc, 

[0018] Moreover, according to invention according to claim 2, the image pick-up image 
which picturizes a film image and is obtained is divided into a low brightness field and a 
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high brightness field, and gamma conversion of the image pick-up image of each field is 
done by different gamma property, respectively, moreover, the concentration property of 
the boundary part of a low brightness field and a high brightness field continuation - 
and it is amended, respectively so that it may change smoothly. [ in / in the concentration 
property of the image of the low brightness field where the predetermined near field of the 
boundary of the low brightness field and high brightness field which were divided is 
extracted as a border area, and is included in this border area after gamma conversion, 
and a high brightness field / a synthetic image ] And the image of the low brightness field 
after gamma conversion and a high brightness field and the image of the border area after 
concentration amendment are compounded, and a playback indication of this synthetic 
image is given at TV monitor etc. 
[0019] 

[Example] Drawing 1 is the block diagram showing the configuration of the 1st example of 
the film picture reproducer concerning this invention. 

[0020] In this drawing, 1 is a microcomputer (henceforth CPU) which carries out 
centralized control of the actuation of the whole film picture reproducer. CPUl controls 
image quality amendment of gradation amendment of the image (henceforth an image 
pick-up image) which picturizes the image (henceforth a film image) of each coma, and is 
obtained, profile amendment, etc. while controlling coma delivery of a film 4 to mention 
later. About the detail of the above-mentioned gradation amendment and profile 
amendment, it mentions later. 

[0021] The light source to which 2 illuminates a film 4, the diffusion plate which diffuses 
the light by which 3 was irradiated from the above-mentioned light source 2, a negative 
film [ finishing / development / 4 ], and 5 and 6 are winding roller pairs which roll round 
the above-mentioned film 4. the above-mentioned winding roller pair " coma delivery is 
automatically made by the drive which consists of a film advance control circuit 8 which 
controls actuation of the driver 7 which controls the drive of the servo motor M 5 and 
whose 6 are driving sources, and this servo motor M, and this driver 7. 
[0022] CPUl sends out a control signal to the above-mentioned film advance control circuit 
8, and directs the coma delivery timing of a film 4. In response to the above-mentioned 
control signal, only the specified quantity carries out the rotation drive of the servo motor 
M through a driver 7, and the above-mentioned film advance control circuit 8 rolls round a 
film 4 by one coma. 

[0023] 9 is a photography data reader which reads the data (henceforth photography data) 
about photography of focus precision, the light source at the time of photography, a 
brightness difference, the exposure level at the time of photography, an image pick-up 
scale factor, a photography stage, etc. recorded for every coma of the above-mentioned film 
4. The above-mentioned photography data are directly recorded on the film 4 
corresponding to each coma, or are recorded on record media, such as semiconductor 
memory and a floppy disk. In the case of the former, the magnetic-recording section is 
prepared outside the photography field of a film 4, and photography data are magnetically 
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recorded on this magnetic-recording section corresponding to each coma. 
[0024] CPUl reads the photography data of all coma beforehand through the 
above-mentioned photography data reader 9, before starting playback actuation of a film 
image. In addition, when photography data are directly recorded on the film 4, you may 
make it read the photography data of the coma concerned at the time of coma delivery for 
playback of a film image. 

[0025] The above CPU 1 sets up the contents (henceforth amendment data) of the 
gradation amendment which should be performed to the image pick-up signal of the coma 
which should be reproduced from the above-mentioned photography data, and profile 
amendment, sends them put to the gradation amendment circuit way 23 which mentions 
this gradation amendment data later, and is sent out to the enhancer 25 which mentions 
this profile amendment data later, respectively. In addition, about the detail of these 
amendment data, it mentions later. 

[0026] It extracts and the lens to which 10 is arranged in the front proper place of the 
above-mentioned film 4, and the image pick-up side of the following image sensor 12 is 
made to carry out image formation of the film image, and 11 are 13 and the drivers to 
which 14 drives the above-mentioned diaphragm 11 and an image sensor 12, respectively 
which adjust the amount of incident light to the following image sensor 12. In addition, 
actuation is controlled by the photometry arithmetic circuit 16 which a driver 13 mentions 
later. 

[0027] It consists of veneer-type color CCD series with which the color filter of R, G, and B 
has been arranged in the shape of a checker in the light-receiving side of each optoelectric 
transducer, and the light figure of the above-mentioned film image which carried out 
image formation to the image pick-up side is changed into an electrical signal (henceforth a 
picture signal), and is read, it separates into the picture signal of each color of R, G, and B, 
and the above-mentioned image sensor 12 is outputted to a latter processing circuit while 
optoelectric transducers, such as a photodiode, are arranged in the shape of a 
two-dimensional matrix. 

[0028] 15 has the low pass filter (LPF) which reduces the correlation duplex sampUng 
circuit (CDS circuit) which is a noise suppression circuit which oppresses the noise 
generated with the above-mentioned image sensor (henceforth CCD) 12, for example, 
reduces a reset noise, and a sampling noise. The negative / positive inverter circuit (N/P 
inverter circuit) where 16 reverses the picture signal over a negative image to the picture 
signal over a positive image, the amplifying circuit (AMP) where 17 adjusts the gain of a 
picture signal, and 18 are photometry arithmetic circuits which measure the strength of 
the light in the brightness of the film image used as the candidate for an image pick-up. 
[0029] the picture signal of each color outputted from the above-mentioned noise 
suppression circuit 15 is outputted to the above-mentioned N/P inverter circuit 14 -- it is 
both outputted to the above-mentioned photometry arithmetic circuit 18. The photometry 
arithmetic circuit 18 computes the brightness of a film image from the inpiitted picture 
signal, and computes an exposure control value and the correct level of a picture signal 
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from this calculation result further. And the photometry arithmetic circuit 18 outputs the 
above-mentioned correct level to AMP 17, and adjusts the level of the picture signal of each 
color to a correct level while it outputs the above-mentioned exposure control value to the 
above-mentioned driver 13 and sets the amount of openings of the above-mentioned 
diaphragm 11 as a predetermined control value through this driver 13. 
[0030] The white balance (WB) circuit where 19 performs the white balance of the picture 
signal of each color, and 20 are WB arithmetic circuits which calculate the proper valuis of 
WB adjustment and control the drive of the above-mentioned WB circuit 19 based on this 
result of an operation. 

[0031] The above-mentioned WB circuit 19 has three WB amplifier 191,192,193 
corresponding to the picture signal of each color of R, G, and B, and the output of each WB 
amplifier 191*193 is inputted into the above-mentioned WB arithmetic circuit 20. The WB 
arithmetic circuit 20 calculates level ratio B/G of the picture signal of B to the picture 
signal of level ratio R/G of the picture signal of R to the picture signal of G, and G from the 
inputted picture signal of each color, and computes each gain of the above-mentioned WB 
amplifier 191,193 whose peak level of the picture signal of each color of R and B 
corresponds with the peak level of the picture signal of G from this result of an operation. 
And the WB arithmetic circuit 20 adjusts each gain of the above-mentioned WB amplifier 
191,193 based on this calculation result, and performs WB adjustment of a picture signal. 
[0032] The Puri gamma circuit which 21 compresses the high-level signal more than the 
level beforehand set up among picture signals, and expands the dynamic range of the 
high-level part (highlights part) of a picture signal, the AID converter from which 22 
changes the analog picture signal of each color of R, G, and B into a digital picture signal, 
and 23 are gradation (gamma) amendment circuits which amend the gradation of a picture 
signal. 

[0033] The above-mentioned gamma correction circuit 23 has three gamma correction 
circuits 231,232,233 corresponding to the picture signal of each color of R, G, and B. Each 
gamma correction circuit 231,232,233 has the look-up table (LUT) memory two or more 
gradation amendment tables were remembered to be, and amends the level of the picture 
signal inputted from above-mentioned A/D converter 22 using the correction value of the 
gradation amendment day bull corresponding to the gradation amendment data inputted 
from the above CPU 1. 

[0034] 24 The brightness (Y) signal from a picture signal and color* difference signal (R-Y) 
of each color of R, G, and B, The matrix circuit which generates (B"Y), that 25 is horizontal 
and the enhancer which performs vertical profile amendment of the above-mentioned 
brightness (Y) signal. The low pass filter with which 26 and 27 restrict the 
above-mentioned color-difference signal (R-Y) and (B-Y) to a predetermined band, 
respectively (LPF), The NTSC encoder from which 28 changes the above-mentioned 
brightness (Y) signal and a color-difference signal (R-Y), and (B-Y) into an NTSC signal, 
and 29 are D/A converters which change an NTSC signal into an analog signal from a 
digital signal. 



7/34 



Japanese Publication number : 06-253147A 



[0035] Moreover, SW1-SW3 are switches for a manual to perform gradation amendment 
and profile amendment of an image pick up image from the exterior, and SWl of the 
switch for gradation amendment and SW2 is [ the switch for profile amendment and SW3 ] 
the switches for gradation amendment of a highlights part. 

[0036]. In the above-mentioned configuration, if the signal which directs coma delivery fi:om 
the exterior is inputted, CPUl will wind up a film 4 by one coma through the drive which 
consists of the film advance control circuit 8, a driver 7, and a servo motor M, and will set 
the following coma as a position. 

[0037] Next, CPUl drives CCD 12 through a driver 14 that exposure should be controlled, 
and picturizes a film image. It separates into each color of R, G, and B froin CCD 12, the 
picture signal of this image pick-up image is outputted to the noise control circuit 15, and 
noises, such as a reset noise and a sampUng noise, are inputted into the photometry 
arithmetic circuit 18 after the repressed in this noise control circuit 15. By adding and 
graduating the inputted picture signal of each color of R, G, and B by the predetermined 
ratio, the photometry arithmetic circuit 18 generates a brightness (Y) signal, and 
calculates an exposure control value using this brightness (Y) signal. And based on the 
computed exposure control value, it extracts through a driver 13, and 11 is set as a 
predetermined drawing value. 

[0038] Next, CPUl drives CCD 12 through a driver 14 based on the exposure control value 
which carried out [ above-mentioned ] calculation that a film image should be reproduced 
on non-illustrated TV monitor, and picturizes the 2nd film image. As the picture signal of 
this image pick-up image was mentioned above, a noise is inputted into a negative / 
positive inverter circuit 16 after the repressed, and it is changed into the picture signal 
over a positive image in the above-mentioned noise suppression circuit 15. And after level 
adjustment is made by the correct level based on the above-mentioned exposure control 
value by AMP 17, WB adjustment is performed in the WB circuit 19. 

[0039] After, as for the picture signal of each color of R, G, and B after WB adjustment, 
gradation amendment of a highUghts part is made in the Puri gamma circuit 20, it is 
changed into a digital signal by the AID converter, and predetermined gradation 
amendment is performed further in a gamma correction circuit 23. 

[0040] Then, a Y signal, a signal (R-Y), and (B-Y) a signal are generated fi:om the picture 
signal of each color of R, G, and B in a matrix circuit 24, and after vertical profile 
amendment is performed, it is inputted into the NTSC encoder 28, and a Y signal is 
inputted into horizontal and the NTSC encoder 28 for a signal (R-Y) and (B-Y) a signal by 
the enhancer 25, after a band limit is carried out to a band predetermined by LPF 26 and 
27, respectively. 

[0041] And after the above-mentioned Y signal, a signal (R-Y), and (B-Y) a signal are 
changed into the NTSC signal which consists of a Y signal and a C signal with the NTSC 
encoder 28 and are changed into an analog signal by D/A converter 29, they are outputted 
to non-illustrated TV monitor. TV monitor changes the inputted NTSC signal into the 
picture signal of each color of R, G, and B, drives the Braun tube with the picture signal of 
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********, and indicates the above-mentioned film image by playback, 

[0042] Drawing 2 is drawing showing the relation between the contents of photography 
data, and the contents of amendment. In this drawing, it is shown that and "*" 
correspond to the contents and the contents of amendment of the photography data 
concerned, and the relevance mark and "*" are a relevance mark to profile amendment. [ as 
opposed to gradation amendment in ] 

[0043] the contents of the gradation amendment in this example - "bearish" - "" usually 
" four kinds of "high contrast" and a "superhard tone" classifying the contents of 
profile amendment - "weakness" -■ it has "usually" classified into four kinds of "a little 
more than" and "super-strength." The contents of amendment make it standard 
amendment level "to be common", and each amendment level, such as a little more than 
[ "bearish", "high contrast", a "superhard tone", "weakness", / "a little more than" ], and 
"super-strength", is the relative level to "common" amendment level. 

[0044] Although each contents of amendment of gradation amendment and profile 
amendment are classified into four kinds according to this example, the number of 
classifications of the contents of amendment can be set as arbitration, 

[0045] Moreover, "high compression" is processed as gradation amendment in amendment 
processing of an actual image pick-up image, although it is the amendment to which the 
highlights section of an image pick-up image is compressed into, and tonal range is 
expanded and is indicated by "gradation amendment" and the another section eye in 
drawing 2 . . 

[0046] Namely, although the contents of gradation amendment are classified into the four 
above-mentioned kinds according to this example "High compression" may be performed 
about each [ these ] contents of amendment, or it may not carry out. In actual amendment 
processing "bearish" - "-- usually " •- "high contrast" and a "superhard tone" " "" bearish 
+ yes " compression" •- "■• usually - + yes— compression" -- "-- high contrast + yes - 
compression" - "■• superhard tone + -• as [ choose / yes, / from eight kinds of contents of 
gradation amendment of compression" / the contents of amendment according to the 
contents of photography data ] **** it is. 

[0047] Therefore, at least, the above-mentioned gamma correction circuit 33 has the eight 
above-mentioned kinds of gradation amendment tables, and performs gradation 
amendment of a photography image using the gradation amendment table corresponding 
to the contents of the photography data mentioned later. 

[0048] Moreover, in this drawing, "(*)" means performing high compression, when the 
brightness difference of a film image is large. For example, if a brightness difference is not 
large when the contents of the photography data of a film image correspond to No. 20, 
gradation amendment of "high contrast" is made, and when a brightness difference is large, 
gradation amendment of "high contrast + high compression" is made. 

[0049] Next, the relation between the contents of photography datia and the contents of 
amendment is explained briefly. 

(l) The photograph taken at the photography stage, for example, the stage of midsummer, 
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emphasizes the ambient atmosphere appropriate for midsummer by hardening one step of 
gradation of an image pick-up image rather than the photograph taken at other stages. For 
example, the film image which has the photography conditions of No. 14, and the film 
image which has the photography conditions of No. 18 have been the same photography 
conditions except for the photography stage; 

[0050] Therefore, gradation amendment of the film image which has the photography 
conditions of No. 18 is made sUghtly harder one step than gradation amendment of the film 
image which has the photography conditions of No. 14. It has relation with the same said of 
the gradation amendment to each photography conditions of No. 15, No. 19 and No. 16, 
No.20 and No.l7, and No.21. 

[0051] The photography day when the photography stage was recorded corresponding to 
each photography of a film 4 to the photography stage was distinguished, and what was 
photoed in July • August, for example has distinguished fi-om what was photoed in 
"summer" in this example. 

[0052] (2) By photography scale-factor photography, like a portrait, as for what has a large 
photographic subject, a photography scale factor becomes small, for example like scenery, 
and since photography scale factors differ, what has a small photographic subject classifies 
the contents of photography of a film image according to the contents of photography, such 
as the photography purpose for photography, fi:om a photography scale factor, so that a 
photography scale factor may become large, and it carries out proper gradation 
amendment and profile amendment according to this classification. 

[0053] It has classified into four kinds of macro photography photographs which 
photographed close a set photograph, a portrait, a flower, etc. which two or more persons 
who are looked at by the scenery photograph which photoed the building, the scene, etc., 
and the commemorative photo in the contents of photography of a film image were 
gathered, and were photoed firom the image pick-up scale factor beta according to this 
example. 

[0054] Moreover, since in the case of a person etc. a photographic subject enlarges the 
photography scale factor beta, so that the distance (henceforth photography distance) from 
a camera to a person becomes large, and a proper field angle is constituted, corresponding 
to the above-mentioned photography distance, it is made to perform proper gradation 
amendment and profile amendment. When light is emitted and especially a flash plate is 
photoed, with photography distance, the quantity of lights irradiated by the person differ, 
for a short distance, a person may be illuminated beyond the need, the quantity of light 
may be at a long range insufficient to a photograph being whitely taken to a background, 
and the contrast of a background and a person may become inadequate. 
[0055] The above-mentioned photography distance presumes a short distance or a long 
distance, he is trying to classify according to this example fi:om the image pick-up scale 
factor beta, and the relation between the above-mentioned photography scale factor beta, 
the contents of photography, and photography distance has become as it is shown in Table 
1. 
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[0056] 
[Table l] 
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[0057] In addition, the relation with the photography scale factor beta, the contents of 
photography, and photography distance which are shown in Table 1 is an example, and the 
boundary of the photography scale factor beta can be set as arbitration. Moreover, the 
provisions of classification and the number of classifications of the above-mentioned 
contents of photography and photography distance can also be set up suitably. 
[0058] (3) too low in the exposure level at the time of exposure level photography being too 
high across the fixed range - it is sufficient, and if it carries out, the tolerance of exposure 
of a film 4 will be crossed and it will not be exposed proper. Since contrast becomes 
unnatural, the film image photoed on such un-proper exposure conditions performs 
gradation amendment to extent to which S/N of a picture signal does not get worse. 
[0059] In this example, when the exposure level E is in +4(EV) >— E>— * l(EV), it is 
considering as correct exposure. 

[0060] (4) hike the photograph taken for example, in the state of the backlight, when the 
brightness range is very wide, a brightness difference film image compresses the 
highlights part of an image pick-up image, and extends the tonal range of this highlights 
part. Therefore, even if the above-mentioned exposure level is proper, when a brightness 
difference is large, as shown in drawing 2 , gradation amendment including "high 
compression" processing is performed. 

[0061] (5) Since the photograph taken under the fight source with low color temperatures, 
such as a light source fluorescent lamp or tungsten light, and sunlight at the time of the 
sunrise/sunset of every morning and evening, tends to become bearish on the whole 
compared with the photograph taken under the sunlight of the daytime at the time of fine 
weather, it performs the gradation amendment and the profile amendment in 
consideration of the above-mentioned photography distance of a photography image, and is 
made to make image quality of a playback image proper. 

[0062] Moreover, even if it is sunlight, the photograph taken, for example under a cloudy 
day or the shade of a tree performs profile amendment of the photography image which 
took the above-mentioned photography distance into consideration since contrast became 
bearish on the whole, and he is trying for the contrast of a playback image to become 
proper. And the color temperature T of the light source is classified according to this 
example, as shown in Table 2. 
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[0063] 
[Table 2] 
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[0064] Moreover, although the photograph which emitted light and photoed the flash plate 
has few above-mentioned problems since flash plate Ught has the same color as sunlight 
substantially, with photography distance, the quantity of lights of the rushes irradiated by 
the main photographic subject may differ, and, thereby, the contrast of a main 
photographic subject and a background may become unnatural. 

[0065] For example, when light is emitted in a flash plate and the person of a short 
distance is photoed comparatively at Nighttime, since most is a thing from a person, as for 
the reflected light of flash plate Hght, a person may come floating white to a background. 
For this reason, also in flash plate luminescence, in consideration of photography distance, 
he performs gradation amendment and profile amendment of a photography image, and is 
trying for the contrast of playback ****** to become proper. 

[0066] (6) Since the profile is not clear when a focus precision film image is an image with 
which the focus shifted, perform profile amendment of a photography image and make a 
playback image legible. 

[0067] Next, the actuation which sets up the predetermined contents of amendment 
according to the contents of photography data is explained using the flow chart of drawing 
3 and drawing 4 . 

[0068] In addition, although the flow chart of drawing 3 and drawing 4 has indicated that a 
modification setup of the contents of amendment set up based on the previous distinction 
result is carried out based on a next distinction result In order that this may avoid that a 
flow becomes complicated, it is what was expressed simple for convenience, and priority is 
given to the contents of amendment set up based on the previous distinction result over the 
contents of amendment set up based on a next distinction result, and a modification setup 
is not carried out based on a next distinction result. 

[0069] For example, in #10, it is distinguished from un-focusing, and if the profile 
amendment set as "super-strength" in #15 has high exposure level at #20, even if it will be 
distinguished, a modification setup of it is not carried out by #25 "a little more than." In 
this case, in #25, the profile amendment set [ that gradation amendment is only set as a 
"superhard tone" and ] up by #15 is held at "super-strength." 

[0070] Setting-operation of the below- mentioned contents of amendment is performed in 
CPUl, and after setting processing of the contents of amendment is completed, CPUl 
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sends out the set-up contents of gradation amendment to a gamma correction circuit 23, 
and sends out the contents of profile amendment to an enhancer 25. And gradation 
amendment (yes, compression processing is included) and profile amendment of an image 
pick-up image are performed by this gamma correction circuit 23 and the enhancer 25. 
[0071] First, CPUl initializes the contents of amendment, such as existence of gradation 
amendment, profile amendment, and high compression, (#5). In this initial setting, you 
may set it as the initial value which shows the condition that each contents of amendment 
are not set up, and the specific contents may be set as initial value. A latter case, for 
example, gradation amendment, and profile amendment are set as "common", respectively, 
and high compression is set as "nothing." 

[0072] then, the contents of the photography data of others [ #if / CPUl is a thing in the 
condition of not focusing / and after film image distinguishes whether it is thing in 
condition of not focusing fi:om data whenever / focus / of photography data / (#10), and it 
will set profile amendment as "superhard tone" (#15, No.l reference of drawing 2 ) 20 or 
subsequent ones ] -- being based ■- gradation amendment and yes, compressive 
existence is set up. Since the profile part of a film image is not clear, as much as possible 
emphasis of the profile is carried out in the condition of not focusing, and it makes it legible. 
[0073] On the other hand, if a film image is the thing of a focus condition (it is YES at #10), 
based on other photography conditions, the existence of profile amendment, gradation 
amendment, and high compression will be set up henceforth [ #20 ]. Then, CPUl 
distinguishes the propriety of exposure of a film image firom the exposure level data of the 
above-mentioned photography data by #20. When the exposure level E is a high level 
(E>+4EV), gradation amendment is set as a "superhard tone", profile amendment is set as 
"a little more than" (#25), and it ends (No.2 reference of drawing 2 ). Moreover, when the 
exposure level E is a low (-1 EV>E), gradation amendment is set as a "superhard tone", 
profile amendment is set as "common" (#30), and it ends (No.3 reference of drawing 2 ). 
[0074] Since the width of face of the concentration (brightness) currently recorded on the 
film 4 is narrow iand the contrast of the highUghts part of a film image or a shadow part 
falls when the exposure level E is unsuitable forward as mentioned above, it amended as 
much as possible [ gradation ] more firmly, and the profile was amended at slight strength 
to extent to which S/N does not get worse, and has improved the fall of contrast. 
[0075] moreover, the time of photography distinguish whether when the exposure level E is 
a correct level (+4 EV>=E>=-1EV) in #20, it is photography by flash plate luminescence 
(#35), and according to flash plate luminescence ■ (#35 - YES) - photography distance 
distinguishes further whether it is a short distance fi-om the data of the image pick-up 
scale factor beta (#40). 

[0076] When photography distance is a short distance (beta> 1/40) in 40, by (#40 # YES), 
Set gradation amendment and profile amendment as "common", and high compression is 
set as "**", respectively (#45, No.4 reference of drawing 2 ). When photography distance is 
a long distance (l/40>=beta), by (#40, NO) and gradation amendment are set as "high 
contrast", it sets profile amendment as "a little more than", respectively (#50, No.5 
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reference of drawing 2 ). and it ends. 

[0077] Namely, when photography distance is a short distance in photography by flash 
plate luminescence Since there is an inclination for the main photographic subject to come 
floating white to a background by flash plate light yes, compress, reproduce the main 
photographic subject proper, and- when photography distance is a long distance in 
photography by flash plate luminescence conversely Since the quantity of light of flash 
plate light runs short and the contrast of the main photographic subject and a background 
falls, a profile is emphasized and it is made to make contrast high. 

[0078] It is (#35 in the above-mentioned #35 at the time of photography by flash plate 
nonluminescent, and NO) and also the light source distinguish whether it is a fluorescent 
lamp (#55). When the light source is a fluorescent lamp,, it is (#55 and photography 
distance distinguishes whether it is a short distance firom the data of YES) and also the 
image pick-up scale factor beta (#60). 

[0079] # the time of photography distance being a short distance (beta> 1/40) in 60 " (#60 
YES) and gradation amendment " usually " set up (#65), when photography 
distance is a long distance (l/40>=beta), set NO) and gradation amendment as "high 
contrast" by (#60 (#70), and shift to #75 (No.6 of drawing 2 , No.7 reference). On the other 
hand, when the light source is not a fluorescent lamp in #55, NO) and the above-mentioned 
#60-#70 are skipped by (#55, and it shifts to #75. 

[0080] # In 75, the color temperature of the light source distinguishes whether it is low 
temperature. When the temperature of the light source is low temperature, it is (#35 and 
photography distance distinguishes whether it is a short distance from the data of YES) 
and also the image pick-up scale factor beta (#80). 

[0081] # the time of photography distance being a short distance (beta> 1/40) in 80 - (#80 -■ 
YES) and gradation amendment usually - " " set up (#85), when photography 

distance is a long distance (l/40>=beta), set NO) and gradation amendment as "high 
contrast" by (#80 (#90), and shift to #95 (No.8 of drawing 2 , No.9 reference). On the other 
hand, when the color temperature of the light source is not low temperature in #75, NO) 
and the above-mentioned #80-#90 are skipped by (#75, and it shifts to #95. 
[0082] That is, in the above-mentioned #55-#90, since MERIHARI will be lost if a 
photography image tends to become [ the light source ] bearish in the case of tungsten light 
or the sunhght at the time of sunrise/sunset and especially photography distance turns 
into a long distance, slight gradation is amended to high contrast and MERIHARI is 
attached to a photography image. 

[0083] then, a ****** [ that brightness difference data to contrast is large at #95 ] 
distinguishing (#95) time contrast is large (#95 YES) and yes compression -■ 
setting up ■- time contrast is not large (#95 NO) yes, it shifts to #100, without setting 
up compression (No.l4 - No. 21 reference of drawing 2 ). 

[0084] # Since the tonal range of the film image with which 100 was photoed on the large 
conditions of brightness differences, such as for example, a backlight condition, becomes 
large at a high brightness side, by compressing the highlights part (a part for a 
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background) of an image pick-up image, extend tonal range and reproduce a highlights 
part proper. 

[0085] Then, the color temperature of the Ught source distinguishes whether it is an 
elevated temperature by #105. When the color temperature of the Ught source is an 
elevated temperature, it is (#105 and the contents of the film image are classified into a 
macro photography photograph, a portrait, a set photograph, and a scenery photograph 
from the data of YES) and also the image pick-up scale factor beta (#110-#120), the 
contents of profile amendment are set up according to this classification result (#125-#140), 
and it shifts to #145 (No. 10 ■ No. 13 reference of drawing 2 ). moreover, the case where the 
color temperature of the light source is not an elevated temperature - (#105 NO) it 
shifts to #145 immediately. 

[0086] "namely, a film image - the time of a macro photography photograph (it is YES at 
#110), or a set photograph (it is YES at #120) profile amendment - a Httle more than" - 
setting up - a film image the time of a portrait (it is YES at #115) - profile amendment 
"-- usually " it sets up and a film image sets profile amendment as "super-strength" at 
the time of a scenery photograph (it is NO at #115). 

[0087] When the color temperature of the light source is high, MERIHARI of a film image 
tends to become weak, and in the reappearance image, unsatisfactory sensibility becomes 
strong, so that the magnitude of the photographic subject over a screen becomes small (like 
[ what has a large photography distance ]). For this reason, he is trying to emphasize 
profile amendment in order of a portrait, a set photograph, and a scenery photograph in 
the above-mentioned #110'#140. 

[0088] Since the above-mentioned portrait, a set photograph, and a scenery photograph 
differ from the photography purpose and macro photography tends to photo only the 
photographic subject of a flower etc. clearly, he is trying to emphasize profile amendment 
rather than a portrait in consideration of this photography purpose. 

[0089] Then, the contents of the film image are classified into the four above-mentioned 
kinds according to #145-#155 from the data of the image pick-up scale factor beta 
(#110-#120), a photography stage distinguishes further whether it is summer for every 
classification (#160-#175), and the contents of gradation amendment and profile 
amendment are set up according to this distinction result (#180-#215). 
[0090] A photography stage is not summer. A film image by (#170 at the time of a macro 
photography photograph (it is NO at #160), or a set photograph Namely, NO), Set 
gradation amendment and profile amendment as "common", respectively, and when a film 
image is a portrait, by (#165 NO), By (#175, set gradation amendment as "bearish" and set 
profile amendment as "weakness", respectively, when a film image is a scenery photograph, 
NO) and gradation amendment are set as "high contrast", and it sets profile amendment as 
"a little more than", respectively (No.l4-No.l7 of drawing 2 , No.22 - No. 25 reference). 
[0091] A film image for summer (#170 at the time of a macro photography photograph (it is 
YES at #160), or a set photograph Moreover, YES), [ a photography stage ] Set gradation 
amendment as "high contrast", set profile amendment as "common", respectively, and 
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when a film image is a portrait, by (#165 YES), By (#175, set gradation amendment as 
"common" and set profile amendment as "weakness", respectively, when a film image is a 
scenery photograph, YES) and gradation amendment are set as a "superhard tone", and it 
sets profile amendment as "a little more than", respectively (No.l8-No.21 of drawing 2 , 
No.26 - No.29 reference). 

[0092] In addition, when high compression is set as "**" by #100, the contents of the 
gradation amendment in the above-mentioned #180-#215 become a thing including high 
compression. For example, in #180, gradation amendment is set as "high contrast + high 
compression." 

[0093] In the above-mentioned example, although it is made to perform image quality 
amendment of gradation amendment and profile amendment based on the contents of 
photography data, image quality amendment of only gradation amendment or profile 
amendment may be performed, or color correction is doubled and it may be made to 
perform it. 

[0094] Next, the 2nd example of the film picture reproducer concerning this invention is 
explained. Drawing 8 is drawing showing an example of the image which reproduced the 
film image photoed in the state of the backlight. The parts Pi of the crest shown by the 
dotted line or a tree are parts, for a background, and the window fi*ame shown as a 
continuous line and a girl's part P2 are the main photographic subject parts. Since a 
photograph is taken in the state of the backlight as shown in this drawing, the amount of 
[ PI ] background is too bright, and it becomes whitish, and the main photographic subject 
part P2 is too dark, and blackish. 

[0095] If the exposure at the time of the image pick-up of a negative film 4 is adjusted to a 
part for a background PI when indicating the film image with the large brightness 
difference of a part for a background PI, and the main photographic subject part P2 by 
playback at TV monitor etc. If the main photographic subject part P2 becomes black too 
much as shown in drawing 9 , and it adjusts to the main photographic subject part P2 of a 
film image, as shown in drawing 10 , the amount of [ PI ] background will become white too 
much, and the brightness balance of a part for a background PI and the main photographic 
subject part P2 will not become proper in a playback image. 

[0096] The 2nd example amends the brightness balance of the large film image of a 
brightness difference proper, and indicates by playback at TV monitor etc. 
[0097] In addition, the film image which is the object of an image processing is a negative 
image, and since luminance distribution is reversed to a playback image, in order to avoid 
derangement of a brightness expression, unless it refuses, it is explained on the basis of the 
luminance distribution in a playback image especially by the following explanation. 
Therefore, a part for the above-mentioned background PI is dealt with as a high brightness 
part, and suppose that the main photographic subject part P2 is dealt with as a low 
brightness part. 

[0098] Drawing 5 is the block diagram showing the configuration of the 2nd example of the 
film picture reproducer concerning this invention. 
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[0099] In this drawing, 9-14 correspond to the member of the same number shown in 
drawing 1 , and have the same function. Moreover, CPU to which 30 carries out centralized 
control for actuation of film picture reproducer, the diaphragm control circuit which 31 
extracts and controls the drawing value of 11, and SW4 are the switches for setting up the 
brightness balance amendment mode mentioned later by the manual. 

[0100] Brightness balance amendment mode is the mode which amends the brightness 
balance of the large film image of a brightness difierence proper, and when the data 
(brightness difference size etc.) which show a backlight condition to photography data are 
recorded, it is set up automatically. Moreover, it is set up by the manual by the 
above-mentioned switch SW4. 

[OlOl] In brightness balance amendment mode, a film image is picturized twice by the 1st 
exposure value set to criteria in the brightness of a high brightness part, and the 2nd 
exposure value set to criteria in the brightness of a low brightness part. While extracting 
the image of a high brightness part fi-om the former image pick-up image, the image of a 
low brightness part is extracted from the latter image pick-up image, and the brightness 
balance of the whole playback image is amended by compounding both the extract image. 
[0102] The white criteria exposure control circuit 311 which extracts the above-mentioned 
diaphragm control circuit 31 to the diaphragm value corresponding to the exposure value 
(equivalent to the 1st exposure value of the above) beforehand set up so that the maximum 
concentration part (the highest brightness part) of a negative film 4 might not carry out an 
underflow, and sets up 11, It has the black criteria exposure control circuit 312 which 
extracts to the diaphragm value corresponding to the exposure value (equivalent to the 
2nd exposure value of the above) beforehand set up so that the minimum concentration 
part (the minimum brightness part) of a negative film 4 might not overflow, and sets up 11. 
Based on the indication signal inputted firom the abovie CPU 30, diaphragm 11 is set as a 
white criteria diaphragm value or a black criteria diaphragm value. 

[0103] The process circuit where 32 performs predetermined signal processing, such as 
gain control, a white balance, a negative / positive reversal, for an image pick-up signal for 
every image pick-up signal of each color of R, G, and B, and 33 are A/D converters which 
change into a digital signal the image pick-up signal with which signal processing was 
made from an analog signal. 

[0104] Moreover, the memory 34 remembers the image pick-up signal picturized with the 
black criteria diaphragm value in the above-mentioned brightness balance amendment 
mode to be, and 35 are memory which memorizes the image pick-up signal picturized with 
the white criteria diaphragm value in the above-mentioned brightness balance amendment 
mode. Memory 34 and 35 has three memory corresponding to the image pick-up signal of 
each color of R, G, and B, respectively. 

[0105] gamma circuit which amends the gradation of the image pick up signal of each color 
with which 36 was read firom the above-mentioned memory 34, and 37 are high brightness 
gamma circuits which amend the gradation of the image pick-up signal of each color read 
fi-om the above-mentioned memory 35. The above-mentioned gamma circuit 36 has a 
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gamma property corresponding to the picture signal (henceforth a low brightness area 
signal) of a low brightness part, and the above-mentioned quantity brightness gamma 
circuit 37 has the gamma property corresponding to the image pick up signal (henceforth a 
high brightness area signal) of a high brightness part. A low brightness area signal is read 
from memory 34 among image pick-up signals, from meniory 35, a high brightness area 
signal is read among image pick-up signals, and proper gradation amendment is performed 
with the gamma [ signal / a low brightness area signal and / high brightness area ] 
property according to each concentration property so that it may mention later. 
[0106] The matrix circuit where 38 generates a brightness (Y) signal and a color-difference 
signal (R-Y) from the image pick-up signal of each color of R, G, and B, the encoder from 
which 39 changes the above-mentioned brightness (Y) signal and a color-difference signal 
(R-Y), and (B-Y) into an NTSC signal, and 40 are D/A converters which change an NTSC 
signal into an analog signal from a digital signal (B-Y). 

[0107] Y matrix circuit which generates an image pick-up signal to the brightness (Y) 
signal of each color of R, G, and B with which 41 was read from the above-mentioned 
memory 35, and 42 are binary-ized circuits which change into the binary data of "0" or "1" 
the brightness (Y) signal generated in the Y matrix circuit 41. 

[0108] As compared with reference level Vref, the above-mentioned binary-ized circuit 42 
changes this brightness (Y) signal into "1" for the above-mentioned brightness (Y) signal, 
when higher than this reference level Vref, and it changes this brightness (Y) signal into 
"0" at the time of below this reference level Vref. 

[0109] In addition, you may make it the above-mentioned binary-ized processing generate 
binary data by changing this brightness (Y) signal into "0", when a brightness (Y) signal is 
higher than reference level Vref, and changing this brightness (Y) signal into "1", when a 
brightness (Y) signal is below reference level Vref. 

[Olio] Modification of the reference level setting circuit 47 is attained for the 
above-mentioned reference level Vref from the exterior. The reference level setting circuit 
47 consists of a variable resistor 471 which carries out resistance division of the supply 
voltage, and sets up the desired reference voltage Vref, and A/D converter 472 which 
changes this reference voltage Vref into a digital signal from an analog signal, and the 
digitized reference voltage Vref is inputted into the above-mentioned binary-ized circuit 42. 
[0111] While 43 extracts the field which consists of binary data of "1" as a field (henceforth 
high brightness area) of a high brightness part from the binary data generated in the 
above-mentioned binary-ized circuit 42 The labeling circuit which gives the label for 
discernment to each smallness area that small area included in this high brightness area 
should be made identifiable, and 44 The image memory which memorizes the binary data 
with which labeling processing was performed, and 45 The smoothing circuit which 
corrects the binary data which constitute the border line of the small area concerned so 
that the border line of each above-mentioned area may become smooth, and 46 are memory 
which memorizes the address data of the binary data with which smoothing processing 
was performed. 
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[0112] Moreover, 48 is an address controller which reads the image pick-up signal of high 
brightness area from the above-mentioned memory 35, compounds both the image pick-up 
signal, and controls synthetic processing with the image of low brightness area, and the 
image of high brightness area while reading the image pick-up signal of low brightness 
area from the above-mentioned memory 34. 

[0113] The address controller 48 reads binary data from the above-mentioned memory 46, 
generates the address data (address data of the image pick-up signal which should be read 
from memory 34) of the image pick-up signal of low brightness area, and the address data 
(address data of the image pick-up signal which should be read from memory 35) of the 
image pick-up signal of high brightness area from these binary data, and reads a necessary 
image pick-up signal from the above-mentioned memory 34 and 35 based on these address 
data, respectively, 

[01141 Next, the image quality amendment actuation in the brightness balance 
amendment mode of the film picture reproducer concerning the 2nd example is explained. 
Drawing 6 and drawing 7 are flow charts which show the image quality amendment 
actuation in brightness balance amendment mode. 

[0115] First, CPU30 distinguishes whether the switch SW4 is turned on (#300). When the 
switch SW4 is turned on, it shifts to YES) and #310 in (#300, andi image quality 
amendment processing in brightness balance amendment mode is performed. 
[0116] If it will distinguish further whether there is any information on backlight 
photography from photography data if the switch SW4 is off (it is NO at #300) (#305), and 
there is no backlight photography information (it is NO at #305) and return and backlight 
photography information are in #300 (it is NO at #305), it will shift to #310 and image 
quality amendment processing in brightness balance amendment mode wiQ be performed. 
[0117] That is, when backlight photography information is recorded on photography data, 
or when an operator operates a switch SW4 and has set up "brightness balance 
amendment mode", image quality amendment processing in brightness balance 
amendment mode is performed. 

[0118] Then, after extracting CPU30 through the white criteria exposure control circuit 
311 of the diaphragm control circuit 31 and setting the drawing value of 11 as a white 
criteria diaphragm value (#310), the image pick up of a film image is performed (#315). 
This image pick-up signal is once memorized by memory 35, after predetermined signal 
processing, such as white balance adjustment, is made in the process circuit 32 (#320), 
while separating into the image pick-up signal of each color of R, G, and B, being outputted 
to the noise suppression circuit 15 and oppressing a reset noise and a sampling noise in 
this noise suppression circuit 15 (#325). 

[0119] Since it extracts that a high brightness part serves as correct exposure and the 
drawing value of 11 is controlled when the film image picturized by the above-mentioned 
#315 is what is shown in drawing 8 # As the playback image of the image pick-up signal 
recorded on memory 35 by 325 is shown in drawing 9 , it reappears by proper brightness 
and a part for the background PI is being reproduced with the exposure undershirt rather 
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than the photograph with the actual main photographic subject part P2. 
[0120] Then, an image pick-up signal is read from memory 35 to the Y matrix circuit 41, a 
brightness (Y) signal is generated in these Y matrix circuits 41 (#330), and this brightness 
(Y) signal is changed into binary data in a binary-ized circuit (#335). Then, while high 
brightness area is extracted in the labeling circuit 43, a label is given to the small area 
included in this high brightness area, and the area of each area is computed further (#340). 
[0121] Then, the labeling circuit 43 deletes the label of the area which has the minute area 
below the area set up beforehand from the computed area (#350). If the small area which 
has minute area is extracted as high brightness area, since synthetic processing with the 
image of low brightness area and the image of high brightness area will become 
complicated, this is for preventing this. The binary data with which labeling processing 
was performed are memorized in an image memory 44. 

[0122] Drawing 11 is an example of the binary-ized image which changed into binary data 
the image pick-up isignal shown in drawing 9 , and was obtained. A void part is the image 
of high brightness area, and a shadow area is the image of low brightness area. Since the 
void part is divided by four small area of ** - ** in the screen, in #340, a label is given to 
each smallness area ** - **, and the area is computed. And since each smallness area ** - 
** have a comparatively large area, it is determined as high brightness area which these 
four small area should extract. 

[0123] Then, after processing which smooths a border line to each smallness area in the 
smoothing circuit 45 is performed (#355), the binary data after smoothing processing are 
memorized by memory 46 (#360). 

[0124] Then, after extracting CPU30 through the black criteria exposure control circuit 
312 of the diaphragm control circuit 31 and setting the drawing value of 11 as a black 
criteria diaphragm value (#365), the image pick-up of a film image is performed (#370). 
This image pick-up signal is once memorized by memory 34, after the same signal 
processing as the above-mentioned #320 is made (#375) (#380). 

[0125] Since the low brightness part of the playback image of the image pick-up signal 
which was picturized by the 2nd time by the above-mentioned #370, and was recorded on 
memory 34 by #380 extracts becoming correct exposure and is controlling the drawing 
value of 11, as shown in drawing 10 , the main photographic subject part P2 is reproduced 
by proper brightness, and a part for a background PI is reproduced by overexposure rather 
than an actual photograph. 

[0126] Then, while the address controller 48 reads binary data from memory 46 and 
reading the image pick-up signal (low brightness area signal) included from memory 34 in 
low brightness area (shadow area of drawing 1 1 ) based on these binary data From memory 
35, the image pick-up signal (high brightness area signal) included in the area (void partial 
**.** of drawing 11 ) of a high brightness part is read (#385), and the image pick up signal 
of both area is compounded. 

[0127] gamma conversion of a low brightness area signal is done in the gamma circuit 36. 
A high brightness area signal gamma conversion in the high brightness gamma circuit 37 
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Then, after being carried out (#390), After a brightness (Y) signal and a color- difference 
signal (R-Y), and (B-Y) are generated in a matrix circuit 38 (#395) and being further 
changed into an NTSC signal (#400), it changes into an analog signal by the D/A converter, 
and is outputted to non-illustrated TV monitor (#405). 

[0128] Drawing 12 is drawing showing a playback image when an image pick-up signal is 
amended by the above-mentioned brightness balance amendment mode. As shown in this 
drawing, a playback indication of the image which compounded a part for the background 
PI of drawing 9 and the main photographic subject part P2 of drawing 10 is given at the 
above-mentioned TV monitor. 

[0129] As raentioned above, in the 2nd example, since it picturizes twice about the case 
where exposure is adjusted to the case where exposure is adjusted to a low brightness part 
to the large film image of a brightness difference, and a high brightness part, the image 
pick-up signal of low brightness area and the image pick-up signal of high brightness area 
are extracted and compounded from both the image pick-up signal and this composite 
signal was reproduced on TV monitor, brightness balance of a playback image can be made 
suitable. 

[0130] By the way, although the 2nd example of the above picturizes a film image twice 
with the exposure control value corresponding to the high brightness part PI, and the 
exposure control value corresponding to the low brightness part P2, the image of high 
brightness area and the image of low brightness area are extracted firoin each image 
pick-up image and he was trying to compound The image pick-up of a film image can be 
performed only once, and brightness balance can also be amended by carrying out 
gradation amendment of the image of the high brightness area of these image pick-up 
images, and the image of low brightness area in a gamma property different, respectively. 
[0131] In this case, if the image PI of the high brightness area after a gamma correction 
and the image P2 of low brightness area are compounded as it is, the gradation property of 
the boundary part of both images will become discontinuity, and it will become the 
unnatural sensibility on which the synthetic image stuck the image PI and the image P2. 
[0132] That is, photographic subject brightness applies the gamma property gamma 1 for 
two kinds of gamma properties gamma 1 and gamma2 that the properties shown, for 
example in drawing 13 (a) differ, in the low brightness part below the threshold level BTH, 
and in a larger high brightness part than the threshold level BTH, when the gamma 
property gamma 2 is applied, the gamma property over a synthetic image turns into a 
discontinuous property on the threshold level BTH, as shown in gamma 3 of this drawing 
(b). 

[0133] Therefore, although the concentration property of the playback image carries out 
continuation change as the dotted Une of drawing 14 shows when gamma conversion is 
carried out and the film image shown in drawing 8 is carried out in the gamma property 
gamma 1 When gamma conversion is carried out and a part for a background PI and the 
main photographic subject part P2 in drawing 8 are compounded as it was in the gamma 
property gamma 1 and the gamma property gamma 2, respectively As the continuous Une 
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of drawing 14 shows, discontinuity will produce the concentration property of the synthetic 
image concerned into the boundary part R2 of a part for a background Pi, and the main 
photographic subject part P2. In this case, if the concentration difference of the 
discontinuous part of concentration is large, in a playback image, the false boundary line of 
black or white will appear in a part for the acumination part dl of a concentration property, 
and the part corresponding to d2, and image quality degradation peculiar to synthetic 
processing will arise. 

[0134] Next, concentration change in the boundary part of a high brightness part and a low 
brightness part is smoothed, and the 3rd example which can reproduce the synthetic image 
of natural sensibiUty is explained. 

[0135] Drawing 15 is the block diagram showing the configuration of the 3rd example of 
the film picture reproducer concerning this invention. 

[0136] While this drawing becomes and extracts the diaphragm control circuit 31 only firom 
a black criteria exposure control circuit in drawing 5 and transposes it to control circuit 31* 
While removing memory 35 and adding the edge extract circuit 50, a latch circuit 51, a 
delay line 52, and the memory 53 for profile processing to this order between the 
smoothing circuit 45 and the address control 48 further A line buffer (LB) 54, the synthetic 
section processing circuit 55, and a switching circuit 56 are formed at this order between 
the gamma circuit 36 and the high brightness gamma circuit 37, and a matrix circuit 38. 
[0137] The above-mentioned edge extract circuit 50, a latch circuit 51, a delay line 52, and 
the memory 53 for profile processing are circuits which extract the picture signal near the 
boundary line of the high brightness area of a film image, and low brightness area as a 
picture signal of boundary area. 

[0138] That is, after extracting the picture signal (henceforth a boundary picture signaD 
which constitutes the boundary line of high brightness area and low brightness area by the 
above-mentioned edge extract circuit 50, while only the predetermined number of pixels 
shifts this boundary picture signal to a longitudinal direction by the latch circuit 51, only 
the predetermined number of pixels is shifted to a lengthwise direction by the delay line 52, 
and the picture signal near [ above-mentioned ] the boundary picture signal is extracted as 
a boundary picture signal, 

[0139] For example, if the boundary line extracted from binary data by the 
above-mentioned edge extract circuit 50 considers as the rectangle LO shown in drawing 16 
(l) After shifting binary data rightward [ level ] by n/2 pixel on the whole by the latch 
circuit 51 (refer to this drawing (2)), It is made to shift to perpendicular down by n/2 pixel 
on the whole by the delay line 52 (refer to this drawing (3)). Boundary layer LO' which 
made line breadth thick is generated in length and a longitudinal direction, and the 
picture signal (picture signal of the part shown with the slash of this drawing (4)) which 
constitutes this boundary layer LO' is extracted as a boundary picture signal. 
[0140] in addition, by the approach of making thick line breadth of a boundary line LO by 
the above-mentioned latch circuit 51 and the delay line 52 Since a boundary line LO does 
not take the lead in boundary layer LO*, the picture signal of the field for n/2 pixel is 
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preferably computed as a boundary picture signal to the level left and perpendicular above 
to a boundary line LO. It is good to amend the picture signal which constitutes a boundary 
picture signal so that a boundary line LO may take the lead which is boundary layer LO", as 
shown in drawing 16 (5). 




[0141] The above-mentioned synthetic section processing circuit 55 corrects smoothly the 
gradation property of the above-mentioned boundary picture signal that rapid fluctuation 
of the concentration in the above-mentioned boundary area should be eased* This synthetic 
section processing circuit 55 has three processing circuits of the same configuration, and 
corrects smoothly the gradation property of the above-mentioned boundary picture signal 
about the picture signal of each color of R, G, and B. 

[0142] The drive is controlled by the control signal inputted from the above-mentioned 
address controller 48, and the synthetic section processing circuit 55 smooths the 
concentration property of the image in boundary area by passing the low pass filter (LPF) 
which contains the boundary picture signal inputted from the above-mentioned gamma 
circuit 36 and the high brightness gamma circuit 37. Equalization processing which may 
use not only LPF but a median filter, and equalizes a picture signal as an approach of 
smoothing this concentration property may be performed; • 

[0143] In addition, the above-mentioned line buffer 54 is for performing adjustment with 
the read-out rate of the boundary picture signal to the above-mentioned synthetic section 
processing circuit 55, and the processing speed of the boundary picture signal in this 
synthetic section processing circuit 55. 

[0144] Moreover, the above-mentioned switching circuit 56 generates a synthetic image by 
carrying out change-over control of the output to the matrix circuit 38 of each picture 
signal of the low brightness area outputted firom the above-mentioned gamma circuit 36, 
the high brightness gamma circuit 37, and the synthetic section processing circuit 55, 
boundary area, and high brightness area. Change-over control of a switching circuit 56 is 
performed by the control signal inputted from the above-mentioned address controller 48. 
[0145] Next, playback actuation of the film picture reproducer concerning the 3rd example 
is explained using the flow chart of drawing 17 . 

[0146] First, CPU30 distinguishes whether the switch SW4 is turned on (#500). When the 
switch SW4 is turned on, it shifts to YES) and #510 in (#500, and image quality 
amendment processing in brightness balance amendment mode is performed. 
[0147] If it will distinguish further whether there is any information on backlight 
photography from photography data if the switch SW4 is off (it is NO at #500) (#505), and 
there is no backlight photography information (it is NO at #505) and return and backUght 
photography information are in #500 (it is YES at #505), it will shift to #510 and image 
quality amendment processing in brightness balance amendment mode will be performed. 
[0148] Then, after extracting CPU30 through diaphragm control circuit 31' and setting the 
drawing value of 11 as a black criteria diaphragm value (#510), the image pick-up of a film 
image is performed (#515). This image pick-up signal is memorized by memory 34 after 
predetermined signal processing, such as white balance adjustment, is made in the process 
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circuit 32 (#520), while separating into the image pick-up signal of each color of R, G, and B, 
being outputted to the noise suppression circuit 15 and oppressing a reset noise and a 
samphng noise in this noise suppression circuit 15 (#525). 

[0149] The image pick up signal memorized by memory 34 is immediately read to the Y 
matrix circuit 41, area division is carried out by these Y matrix circuits 41, the binaiy^zed 
circuit 42, and the labeling circuit 43 in high brightness area and low brightness area, and 
this binary data by which the area division was carried out is memorized in an image 
memory 44 (#530). In addition, since division processing of the above-mentioned area is the 
same as that of #330-#360 of drawing 6 , detail explanation is omitted. 

[0150] Moreover, reference level Vref in binary-ized processing of the above-mentioned 
binary-ized circuit 42 is the partial pressure level suitably set up in the state of adjustment 
of the variable resistor 471 at the time of the image pick-up of a film image. It is changed, 
when it acts as the monitor of the playback image displayed that reference level Vref 
mentions later on TV monitor and an operator adjusts the above-mentioned variable 
resistor 471, and thereby, the playback image quality of a synthetic image is adjusted. 
[0151] Then, after processing which smooths the profile section to high brightness area in 
the smoothing circuit 45 is performed (#535), the binary data after smoothing processing 
are memorized by memory 46 (#540). 

[0152] Moreover, the boundary line of high brightness area and low brightness area is 
extracted fi-om the binary data with which smoothing processing was performed by the 
edge extract circuit 50 (#545). The extract of this boundary line is performed by the profile 
line- tracking processing which pursues the border line of 8 connection for example. 
[0153] Namely, supposing two-dimensional array of the image data after binary-ized 
processing is carried out like drawing 18 (a) First, as binary data to the binary data of a 
lower right corner of an upper left corner carry out a raster scan, and the trace start point 
for profile line tracking is detected, and continuously shown in this drawing (b) and (c) 
Eight binary data which adjoin the trace start point concerned are investigated in order to 
a clockwise rotation or a counterclockwise rotation, and let the boundary point (binary 
data of "1") detected first be a trace point for the following profile line tracking (the 1st 
trace point). 

[0154] Next, the next trace point (the 2nd trace point) is detected by the approach which 
detected the 2nd trace point concerned fi:om the above-mentioned trace start point to this 
2nd trace point, and the same approach, and hereafter, whenever the point detecting 
[ p-th ] is detected, the next ** (p-Hl) trace point is detected one by one by the same 
approach. And when the n-th trace point is in agreement with a trace start point, the 
detected trace start point (the n-th trace point), the 1st trace point, the 2nd trace point, 
the line that connected the ** (n-l) trace point are extracted as a border line, i.e., a 
boundary line. 

[0155] Then, binary data are shifted to perpendicular down by the delay line 52 by n/2 
pixel while they are shifted rightward [ level ] by the latch circuit 51 by n/2 pixel. Level and 
the image data to which the binary data of the field perpendicularly shifted by n/2 pixel 
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were set as a boundary picture signal are generated to the boundary line dietected by this 
(refer to drawing 16 (2) and (3)), and this image data is memorized by memory 53 (#550, 
#555). 

[0156] Then, the address controller 48 reads the image data set up as a boundary picture 
signal from memory 53, and generates the address data of boundary area frorri the address 
data corresponding to a boundary picture signal. That is, the address data of the level left 
and perpendicular above binary data contained in the area for n/2 pixel, respectively are 
computed to the boundary line extracted by the edge extract circuit 50, and these address 
data and the address data corresponding to the above-mentioned boundary picture signal 
are determined as address data of boundary area. Data processing of the above-mentioned 
address data amends a boundary picture signal so that the detected boundary Line may 
take the lead in boundary area (refer to drawing 16 (5)). 

[0157] Moreover, the address controller 48 subtracts the address data of the 
above-mentioned boundary area from these address data, and determines each address 
data of the low brightness area for synthetic processing (henceforth low brightness 
composition area), and high brightness area (it is called high brightness composition area) 
while it reads binary data from memory 46 and generates the address data of low 
brightness area and high brightness area from these binary data (#560). 
[0158] Drawing 19 is the mimetic diagram showing the condition of having divided the film 
image into low brightness composition area, high brightness composition area, and 
boundary area. 

[0159] In this drawing, Al, A2, and A3 are high brightness composition area, boundary 
area, and low brightness composition area, respectively. Moreover, LO is based on 
boundaries, it is extracted by the edge extract circuit 50, and high brightness area and 
inside area are extracted for the area outside this boundary core LO by the labeling circuit 
43 and the smoothing circuit 45 in low brightness area. And by the address controller 48, 
the address data of each area of the above-mentioned quantity brightness composition area 
Al, the boundary area A2, and low brightness area A3 are determined. 
[0160] Then, the address controller 48 reads an image pick-up signal from memory 34 
(#565). The read image pick-up signal is inputted into the gamma circuit 36 and the high 
brightness gamma circuit 37, respectively, gamma conversion of it is done by the gamma 
circuit 36 in the gamma property gamma 1 for low brightness, and gamma conversion of it 
is done by the high brightness gamma circuit 37 in the gamma property gamma 2 for high 
brightness (#570). Then, the image pick-up signal whose gamma conversion was done by 
the gamma circuit 36 and the high brightness gamma circuit 37 is stored in a line buffer 54 
while it is outputted to a switching circuit 56, respectively (#575). 

[0161] The image pick-up signal stored in the line buffer 54 is read to the synthetic section 
processing circuit 55 one by one based on the control signal from the address controller 48, 
and the gradation property of boundary area is amended so that a concentration property 
may change with these synthetic section processing circuits 55 continuously between a low 
brightness area side and a high brightness area side (#580). And the image pick-up signal 
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after this amendment is outputted to a switching circuit 56. 

[0162] Corresponding to the read-out area of the image pick-up signal in memory 34, the 
change-over output of the image pick-up signal of which gamma conversion was done in 
the gamma property gamma 1 of having been inputted into the switching circuit 56, the 
image pick-up signal of which gamma conversion was done in the gamma property gamma 
2, and the image pick-up signal of boundary area by which gradation amendment was 
carried out is carried out by the control signal from the address controller 48 in a matrix 
circuit 38 (#585). 

[0163] That is, the image pick-up signal with ^yhich the gradation amendment of the image 
pick-up signal with which gamma conversion of the image pick-up signal of which gamma 
conversion was done in the gamma property gamma 1 when read-out area was low 
brightness composition area was done in the gamma property gamma 2 when read-out 
area was high brightness composition area was carried out when read-out area is boundary 
area is outputted, respectively, and the synthetic picture signal which compounded each 
above-mentioned area by this is generated. 

[0164] Drawing 20 is drawing showing the concentration property of each area of a 
synthetic image, and the concentration property of the synthetic whole image. 
[0165] In this drawing, G is the mimetic diagram of a film image and (a) - (c) shows each 
concentration property of the picture, signal after gamma conversion in M-M' Rhine of a 
film image, synthetic section processing, and composition. That is, the concentration 
property of a picture signal that (a) was outputted from the gamma circuit 36, the 
concentration property of a picture signal that (b) was outputted from the high brightness 
gamma circuit 37, and (c) are the concentration properties of the picture signal after 
composition. 

[0166] For example, when the picture signal of ml-m4 on above-mentioned M-M' Rhine is 
read from memory 34, the picture signal from the gamma circuit 36 is outputted to a 
matrix circuit 38 by the switching circuit 56 at the section of ml-m2, the picture signal 
from the synthetic section processing circuit 55 is outputted at the section of m2-m3, and 
the picture signal from the high brightness gamma circuit 37 is outputted at the section of 
m3-m4. 

[0167] Therefore, the concentration property of the picture signal after composition 
becomes that by which the concentration property that (a) and (b) correspond to (c) about 
each above-mentioned section so that it may be shown was compounded, and the 
concentration property of boundary area becomes what changed continuously. 
[0168] Then, after a brightness (Y) signal and a color-difference signal (R-Y), and (B-Y) are 
generated in a matrix circuit 38 (#590) and being further changed into an NTSC signal by 
the encoder 39 (#595), it changes into an analog signal by D/A converter 40, and is 
outputted to non-illustrated TV monitor (#600). 

[0169] And if the image pick-up signal for one frame is reproduced, return and after a film 
image is picturized and the same synthetic processing as the above is performed again, it is 
outputted to TV monitor #510, and hereafter, a film image will be picturized a 
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predetermined period and a playback indication of the synthetic image which performed 
the above-mentioned synthetic processing to this image pick-up image will be given one by 
one at TV monitor. 

[0170] Since the synthetic image inputted into a matrix circuit 38 as mentioned above has 
the concentration property of changing continuously in the boundary area A2, in the 
playback image of this synthetic image, it is lost that the image concentration of a 
boundary part changes unnaturally, or a fake boundary line arises of it. 
[0171] In addition, in image quahty amendment processing of the above-mentioned film 
picture reproducer, an operator can adjust [ a manual ] the high brightness area (or low 
brightness area) of a synthetic image by adjusting a variable resistor 471, acting to TV 
monitor as the monitor of the synthetic image by which it was indicated by playback. That 
is, if the set point of reference level Vref is changed with a variable resistor 471, in 
synthetic processing of the image pick-up image picturized after modification, binary-ized 
processing will be performed by reference level Vref after modification (#530), and the 
boundary line extracted by the edge extract circuit 50, i.e., a boundary core, will change. 
[0172] Moreover, if manual adjustment of the property of LPF in the synthetic section 
processing circuit 55 and the shift amount of a latch circuit 51 and a dielay line 52 is 
enabled, it is also possible for modification of the size of boundary area and the amendment 
level of the gradation property in this boundary area to be attained, and to tune the 
concentration property of the boundary part of a synthetic image finely to more natural 
serisibility by the manual. 

[0173] Drawing 21 is the block diagram showing the configuration of the 4th example of 
the film picture reproducer concerning this invention. 

[0174] The 4th example is a modification of the 3rd example. Although the 3rd example 
generates the picture signal of three sheets which did gamma conversion of an image 
pick-up signal with three kinds according to each area of high brightness area, low 
brightness area, and boundary area of different gamma properties, and the picture signal 
of each above-mentioned area is switched by the switching circuit 56 and he was trying to 
generate a synthetic picture signal The 4th example changes a gamma property by high 
brightness area, low brightness area, and boundary area, and acquires the same 
effectiveness as the 3rd example by carrying out gamma conversion with the gamma 
property corresponding to read-out area for the image pick-up signal read fi-om memory 34. 
[0175] In drawing 15 , this drawing is replaced with the synthetic section processing circuit 
55, and forms the synthetic processing circuit 61 while it is replaced with the labeling 
circuit 43 - memory 46, and the edge extract circuit 50 • memory 53 and forms the 
smoothing circuit 57, the multiple-value-ized circuit 58, a low pass filter (LPF) 59, and 
memory 60. 

[0176] The above-mentioned smoothing circuit 57 - LPF59 are circuits which generate the 
control data (henceforth synthetic control data) of the synthetic processing in the 
above-mentioned synthetic processing circuit 61. The above-mentioned smoothing circuit 
57 carries out smooth [ of the signal which consists of a data stream of the binary data (it 
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expresses.binary data (0 l) hereafter) of "0" generated in the binary-ized circuit 42, or "1" ], 
and removes unnecessary components, such as a flyback-line period. The 
multiple -value -ized circuit 58 changes two value each data (O l) into the multiple-value 
data (it expresses multiple-value data (2'^n-l) hereafter) of "0" - "2^n-l" of n (> 2) bit. 
However, "2'^n" expresses the n-th power of 2. Moreover, LPF59 forms an inclination in the 
steep standup section of this signal by removing the high frequency component of the 
signal which consists of a multiple-value data stream. 

[0177] And the multiple- value data with which the inclination was formed in the 
above-mentioned standup section are memorized by memory 60 as synthetic control data, 
and are read to the above-mentioned synthetic processing circuit 61 synchronizing with 
read-out actuation of the image pick up signal from memory 34. The address controller 48 
sends out address data to memory 34 and memory 60, and controls read-out of the image 
pick-up signal from memory 34, and the synthetic processing in the synthetic processing 
circuit 61. 

[0178] It is the wave form chart showing drawing 22 and the above-mentioned synthetic 
control data. In this drawing, the field of level (0) is equivalent to high brightness area, and 
the field of level (2^n-l) is equivalent to low brightness area. Moreover, it starts, and 
Section Q serves as a field corresponding to boundary area for which the inclination was 
formed by LPF59 so that the level of (2^r l) may be had and mentioned later. However, r is 
0<r<n. 

[0179] The above-mentioned synthetic processing circuit 61 compounds the image pick-up 
signal (high brightness area signal) inputted from the image pick-up signal (low brightness 
area signaO inputted from the gamma circuit 36 based on the operation expression shown 
in several 1 using the above-mentioned synthetic control data, and the high brightness 
gamma circuit 37. 
[0180] 

[Equation l] 

ML. Klt^^mWiX-. K=(2*r-l)/(2'^n-l), 
r = 1 , 2 , (n-DT**. 

[0181] A synthetic image so that clearly from several 1 the part of K= 0 (synthetic control 
data is "0") It consists of high brightness area signals. The part of K= 1 (synthetic control 
data is "2'^n-l") Consisting of low brightness area signals, the part of 0< K<1 (synthetic 
control data is "2^r-l") consists of signals which mixed the low brightness area signal and 
the high brightness area signal by the ratio of (l-K). 

[0182] If this is seen from the point of gamma transform processing, the image pick-up 
signal of the area of K= 0 performs gamma conversion in the gamma property gamma 1 
among image pick-up signals, the image pick-up signal of the area of K= 1 performs 
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gamma conversion in the gamma property gamma 2, and the image pick-up signal of the 
area of 0< K<1 is equivalent to performing gamma conversion in the gamma property 
gamma 4 (=(l-K) -gamma 1+ K-gamma 2). 

[0183] It is drawing showing an example of brightness change which can be set boundary 
mc, and drawinsf 23 is a wave form chart of low brightness area and high brightness area 
by which drawing 24 is obtained from the synthetic control data near [ above-mentioned ] 
the boundary mc and which multiplier [ synthetic ] K Reaches (l-K). 

[0184] Supposing the gamma properties gamma 1 and gamma2 which the gamma circuit 36 
and the high brightness gamma circuit 37 have show drawing 25 , when they compound 
simply a low brightness area signal and a high brightness area signal, as shown in 
drawing 26 , concentration changes suddenly on Boundary mc and **** arises into this 
part. 

[0185] When a low brightness area signal and a high brightness area signal are 
compounded based on synthetic control data, from drawing 24 and drawing 25 however, 
the gamma property gamma 4 near the boundary mc gamma4(B) =(l-k) -fl(B)+K-f2 (B) (l) 
ml<m<mc D=(l-k) andDH-K-D2' (2) mc<m<m2 Since it becomes D= (l-k) and Dl'+K-D2, 
as shown in drawing 27 boundary area forms in the sections ml-m2 near the both sides of 
Boundary mc " having this boundary area concentration - smooth - ****** -- it 
becomes like. 

[0186] Therefore, continuation and that change smoothly and **** arises on this boundary 
do not have the concentration of the boundary between low brightness area arid high 
brightness area, and, moreover, the synthetic image of as much as possible natural 
sensibiUty is obtained. 

[0187] Next, image quality amendment actuation of the film picture reproducer concerning 
the 4th example is explained using the flow chart of drawing 28 . 

[0188] CPU30 will perform image quality amendment processing in brightness balance 
amendment mode, if the switch SW4 is turned on or (it is YES at #700) backlight 
information is included in photography data (it is YES at #705). That is, after picturizing a 
film image with a black criteria exposure control value and performing predetermined 
picture signal processing, an image pick-up signal is memorized in memory 34 (#715-#725). 
[0189] The image pick-up signal memorized by memory 34 is immediately read to the Y 
matrix circuit 41, and predetermined binary-ized processing is performed by these Y 
matrix circuits 41 and the binary-ized circuit 42 like #330 of drawing 6 , and #335 (#730). 
Then, the binary data generated in the binary-ized circuit 42 are changed into n-bit 
multiple-value data by the multiple -value-ized circuit 58 after data smoothing is given by 
the smoothing circuit 57 (#735) (#740). 

[0190] Then, the synthetic control data with which the high frequency component of 
multiple -value data was removed by LPF59, it started, and Section Q inclined smoothly is 
generated (#745), and this synthetic control data is memorized by memory 60 (#750). 
[0191] Then, while an image pick-up signal is read fi-om memory 34 to the gamma circuit 
36 and the high brightness gamma circuit 37, synthetic control data is read firom memory 
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60 to the synthetic processing circuit 61 (#755). gamma conversion of it is done by the high 
brightness gamma circuit 37 in the gamma property gamma 2 for high brightness, and it is 
stored in a line buffer 54, respectively while gamma conversion of an image pick-up signal 
is done by the gamma circuit 36 in the gamma property gamma 1 for low brightness (#760, 
#765). 

[0192] Based on the control signal from the address controller 48, one by one, the image 
pick-up signal stored in the line buffer 54 is read to the synthetic processing circuit 61, and 
is compounded based on the synthetic control data inputted by this synthetic processing 
circuit 61 from memory 60 (#770). the synthetic processing circuit 61 the synthetic 
multiplier K from synthetic control data and (l-K) it computes and a low brightness area 
signal and a high brightness area signal aire compounded according to operation expression 
with one above. 

[0193] Then, after being inputted into a matrix circuit 38, a brightness (y) signal and a 
color-difference signal (R'Y), and (B-Y) being generated by this matrix circuit 38 (#775) 
and a composite signal's being further changed into an NTSC signal by the encoder 39 
(#780), it is changed into an analog signal by D/A converter 40, and is outputted to TV 
monitor (#785). 

[0194] And if the image pick-up signal for one frame is reproduced, return and after a film 
image is picturized and the same synthetic processing as the above is performed again, it is 
outputted to TV monitor #710, and hereafter, a film image will be picturized a 
predetermined period and a playback indication of the synthetic image which performed 
the above-mentioned synthetic processing to this image pick-up signal will be given one by 
one at TV monitor. 

[0195] In addition, also in the 4th example, an operator can adjust the high brightness area 
(or low brightness area) of a synthetic image by the manual by adjusting a variable resistor 
471, acting to TV monitor as the monitor of the synthetic image by which it was indicated 
by playback. Moreover, if manual adjustment of the filter shape of LPF59 is enabled, 
modification of the gamma property gamma 4 of the above-mentioned boundary area is 
attained, and can tune the concentration property of the boundary part of a synthetic 
image finely to more natural sensibility by the manual. 
[0196] 

[Effect of the Invention] In the film picture reproducer which according to this invention 
picturizes the film image photoed by each coma of a film, and indicates this image pick-up 
image by playback as explained above Since the image quality of the aboye-mentioned 
image pick-up image was amended based on the contents of image quality amendments, 
such as gradation amendment which read the information about the photography recorded 
corresponding to each coma, and was set up using this information, and profile amendment 
For example, as there are high contrast and MERIHARI, the film image of a scenery 
photograph can indicate by playback the film image which has the suitable image quality 
according to the contents of photography at TV monitor etc., so that it may become 
sensibility bearish [ the film image of a portrait photograph ], and soft. 
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[0197] Moreover, while dividing into a low brightness field and a high brightness field the 
image pick-up image which picturizes the film image photoed by each coma of a film with a 
photo-electric-conversion means, and is obtained The image pick-up image of a low 
brightness field, and the image pick-up image of a high .brightness field gamma conversion 
in a different gamma property, respectively After carrying out. It is the film picture 
reproducer which compounds and indicates this synthetic image by playback. The near 
field of the boundary of the above- mentioned low brightness field and a high brightness 
field is extracted as a border area. And the concentration property of the image in this 
border area is amended, the concentration property of the boundary part of the 
above-mentioned low brightness field and high brightness field in a synthetic image - 
continuation - so that it may change smoothly Since the image of the low brightness field 
after the image after this concentration amendment and gamma conversion and a high 
brightness field is compounded and it was made to indicate by playback Even if a 
brightness difference is a large film image, brightness balance can compound the image of 
a low brightness field and the image of a high brightness field which were amended proper 
by natural sensibility, can amend in a suitable image, and can indicate by playback at TV 
monitor etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the configuration of the 1st 
example of the film picture reproducer concerning this invention, 
[Drawing 2] It is drawing showing the relation between the contents of 
photography data, and the contents of amendment. 
[Drawing 3] It is the flow chart which shows image quality amendment 
actuation of the film picture reproducer concerning this invention. 
[Drawing 4] It is the flow chart which shows image quality amendment 
actuation of the film picture reproducer concerning this invention. 
[Drawing 5] It is the block diagram showing the configuration of the 2nd 
example of the film picture reproducer concerning this invention. 
[Drawing 6] It is the flow chart which shows image quality amendment 
actuation of the film picture reproducer concerning the 2nd example. 
[Drawing 7] It is the flow chart which shows image quality amendment 
actuation of the film picture reproducer concerning the 2nd example. 
[Drawing 8] It is drawing showing an example of the image which reproduced 
the film image photoed in the state of the backlight. 
[Drawing 9] It is drawing showing the playback image of the film image 
exposure -adjustment-picturized on the basis of the high brightness part. 
[Drawing 10] It is drawing showing the playback image of the picturized 
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exposure adjustment film image on the basis of a low brightness part. 
[Drawing ll] It is drawing showing the image processed and obtained 
binary -ization about an image pick-up signal. 

[Drawing 12] It is drawing showing a playback image when an image pick-up 
signal is amended by brightness balance amendment mode. 
[Drawing 13] It is drawing showing a gamma property, and drawing in which 
(a) shows an example of two kinds of gamma properties, the object for high 
brightness images and the object for low brightness images, and (b) are 
drawings showing the synthetic gamma property which compounded the 
gamma property for high brightness, and the gamma property for low 
brightness, 

[Drawing 14] It is drawing showing the concentration property of the boundary 
parts of the high brightness part of a synthetic image, and a low brightness 
part, 

[Drawing 15] It is the block diagram showing the configuration of the 3rd 
example of the film picture reproducer concerning this invention. 
[Drawing 16] It is drawing showing the extract process of a boundary picture 
signal. 

[Drawing 17] It is the flow chart which shows image quality amendment 
actuation of the film picture reproducer concerning the 3rd example. 
[Drawing 18] It is drawing showing how to be drawing showing the extract 
process of a boundary line, and for drawing showing a raster scan for (a) to 
detect a trace start point, drawing showing how for (b) to search for eight image 
data which adjoins a trace point clockwise, and to detect the next trace point, 
and (c) to search for eight image data which adjoins a trace point 
counterclockwise, and to detect the next trace point. 

[Drawin^^ 19] It is the mimetic diagram showing the condition of having divided 
the film image into low brightness composition area, high brightness 
composition area, and boundary area. 

[Drawing 20] It is drawing showing the concentration property of each area of a 
synthetic image, and the concentration property of the synthetic whole image, 
and drawing showing the concentration property of a picture signal that (a) was 
outputted from gamma circuit, drawing showing the concentration property of 
a picture signal that (b) was outputted from the high brightness gamma circuit, 
and (c) are drawings showing the concentration property of the picture signal of 
a synthetic number. 

[Drawing 2l] It is the block diagram showing the configuration of the 4th 
example of the film picture reproducer concerning this invention. 
[Drawing 22] It is the wave form chart of synthetic control data. 
[Drawing 23] It is drawing showing an example of brightness change of the 
boundary section of low brightness area and high brightness areai. 
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[Drawing 24] It is the wave form chart which is obtained from the synthetic 
control data near the boundary and which multipUer [ synthetic ] K Reaches 
(1-K). 

[Drawing 25] It is drawing showing an example of a low brightness gamma 
property and a high brightness gamma property. 

[Drawing 26] It is drawing showing the concentration property of the boundary 
section when carrying out simple composition of the image of low brightness 
area, and the image of high brightness area. 

[Drawing 27] the concentration property of the boundary section when . 
compounding the image of low brightness area and the image of high 
brightness area based on synthetic control data is shown it comes out. 
[Drawing 28] It is the flow chart which shows image quality amendment 
actuation of the film picture reproducer concerning the 4th example. 
[Description of Notations] 
1,30 CPU 

2 Light Source 

3 Diffusion Plate 

4 Film 

5 Six Winding roller pair 

7 Driver 

8 Film Advance Control Circuit 

9 Photography Data Reader 
10, 13, 14 Lens 

11 Drawing 

12 Image Sensor (CCD) 

15 Noise Suppression Circuit 

16 Negative / Positive (N/P) Inverter Circuit 

17 Amplifying Circuit (Amplifier) 

18 Photometry Arithmetic Circuit 

19 White Balance (WB) Circuit 

20 WB Arithmetic Circuit 

21 Puri Gamma Circuit 

22 33 A/D converter 

23 Gradation (Gamma) Amendment Circuit 

24 38 Matrix circuit 

25 Enhancer 

26 27 Low pass filter (LPF) 

28 39 NTSC encoder 

29 40 D/A converter 

SWl, SW2, SW3, SW4 Switch 
31 Throttling Control Circuit 
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32 Process Circuit 
34 35 Memory 

36 Gamnaa Circuit 

37 High Brightness Gamma Circuit 

41 Y Matrix Circuit 

42 Binary-ized Circuit 

43 Labeling Circuit 

44 Image Memory 

45 Smoothing Circuit 

46 Binary Memory 

47 Reference Level Setting Circuit 

471 Variable Resistor 

472 A/D Converter 

48 Address Controller 

50 Edge Extract Circuit 

51 Latch Circuit 

52 Delay Line 

53 Memory 

54 Line Buffer 

55 Synthetic Section Processing Circuit 

56 Switching Circuit 

57 Smoothing Circuit 

58 Multiple -Value -ized Circuit 

59 Low Pass Filter 

60 Memory 

61 Synthetic Processing Circuit 



[Translation done.] 
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